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PARKS TRAINING 


IS PLANNED FOR SUCCESS— 


That Is Why Hundreds of Successful 
Pilots, Mechanics, and Executives 
Are PARKS Men! 


ws is behind a statement like 


from Jack Frye, Vice- 
in charge of operations, 


this, 
President 
TWA? 


“Any unit in aviation should be 
interested in securing its future 
man-power from Parks Air College.” 


Just this—Parks fits men for to- 
day’s and tomorrow’s needs — not 
yesterday’s. Aviation training must 
improve from week to week and 
from month to month to keep abreast 
of the industry. 


Above—The Dormitory entrance. 


Right—-The 
houses the 


Administration building, which 


offices of the College. 


Parks executives are in constant 
touch with officials of leading air- 
lines and airplane manufacturers, 
who visit Parks Air College and who 
are visited at their own bases, plants 
and offices. These executives, opera- 
tions managers, chief pilots, and su- 
perintendents offer suggestions and 
advice which latest developments in- 
dicate are valuable. That is one rea- 
son why Parks training leads, has 
always led, and will always lead. 


Where else but at Parks can you 
be assured that not a single detail 


of your training will be overlooked? 
Where else can you find a record of 
service and efficiency such as Parks 
Air College has made? 


The choice remains with you. Will 
you select Parks Air College, a large 
and completely equipped school 
whose record of successful graduates 
cannot be equalled? For you, as for 
hundreds of other men who have 
already chosen Parks and are now 
holding good positions with fac- 
tories, airports and airlines, the de- 
cision is clear and unmistakable. 


Get “Skyward Ho!” our free 44- 
page book that maps your course to 
success in aviation. Decide now— 
and mail the coupon above, today! 
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WE only wish that the Department 
1 Commerce would Preaste the 


rails for amateur aviation, and make it 


possible for amateurs to fly 


more time is taken up with the $700 
airplane project. Even though th 
5700 plane should come into being 
iardly anyone could fly it under exist- 
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Mills. 
tails of the well-known Epps biplane, 


In this series he shows the de- 
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successful. 


powered, that has proved very 
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T DOES an author’s heart good t 
hear the laments of a great many 
readers when his 
temporarily 


series of articles i 
interrupted, and my thank 
go out to the many readers that pro 
tested the omission of the 
“Practical Lessons in Aviation.” | 
fully appreciate your letter 
I am sure. 

But to be honest and frank with you, 
I’!] tell you why this omission hap- 
pened. ather has been terribly 
hot in Chicago and the author has per- 
spired over this job until he passed it 
up for the time being. As soon as it 
cools down, old dears, we will resume 
the burden of our story. Thank you! 
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of praise, 


The w 
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ND now I wish to introduce a new 
feature 
tively 


to you fellows who are ac 
flying and barn 
“Kontact 
been in de 
Which has 
been postponed for various reasons un- 
til this issue. 


engaged in 
storming. TI] is the new 
Klub Kolumn” which has 
mand for some time but 


wish ft 


If you o contact or locate any 
one in the flying game, just send in 
your notice and it will be printed free 
of charge. Pilots, mechanics and others 
wander about the country—it’s the 
nature of the job —and very often thei1 
friends are unable to locate them with- 
out a service of this kind. 

This feature is the outgrowth of the 
“Port Of Missing Men” which has ap- 
peared time to time. So avail 
yourself of this privilege and page as 
many people as you wish. 
this is your headquarters. 


from 
Remember— 


* * * 

UR technically inclined readers 

will take a great deal of pleasure 
in the article on sound-proofing by Dr. 
Alexander Klemin appearing in this is- 
sue. Very little has been printed on 
this important subject up to the pres- 
ent time and, being quite out of the 
trend of 
has therefore 


aeronautics, sound-proofing 
more or less of a 
mystery to the aviation industry. 


been 


Prof. Klemin, as you probably know, 
is an outstanding authority on the sub- 


(Concluded on page 138) 
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Three-quarter rear view of the Vultee low-wing monoplane showing the deep 


wing and body. 


SLEEK new ship, its metal sur- 

face glinting in the sunlight, 

stood poised on the runway at 
the Grand Central Air Terminal at 
Glendale, California. 

The single 735 h.p. Wright “Cyclone 
engine in the nose suddenly ceased its 
staccato idling chatter and broke into 
full-throated roar. The tail came wu} 
and the ship darted down the runway 
and soared gracefully and proudly into 
the air. 

By the time it had reached the boun 
dary of the field, the landing-gear had 
disappeared completely into the wing, 
leaving a smooth flush bottom surface, 
while the tail wheel had been partiall 
retracted into the tail. 

The Vultee V-1A, the 
and swiftest transport plane was in th 
air. Designed as a super-high speed 
transport, it has a high speed of 2 
m.p.h. and cruises at 215 m.ph. at 
10,000 ft., using but 75 percent. of its 
power. Briefly, the Vultee Model V-1A 
Transport is an all-metal, 10 place (2 
pilots), low-wing cantilever monoplane 
with split trailing-edge wing-flaps 
Fully loaded with eight passengers and 
340 Ibs. of baggage and mail, it has a 
range of 1,000 miles. 

The ship was designed and built fon 
the Airplane Development Corporation 
by Gerard F. Vultee, one of the young 
est and best known aeronautical engi- 
neers in the United States today. Mr 
Vultee, previously with the Lockheed 
Aircraft Corp., designed the “Sirius” 





world’s ne 


for Colonel Lindbergh, which had th: 
first commercial retractable landing 
gear to be put into production. He d: 


signed the Lockheed “Air Expres 
which was equipped with the first 
N.A.C.A. cowling, for Commande: 
Frank Hawks; Harry Tucker’s and Art 
Goebel’s “Yankee-Doodle” and Wiley 
Post’s ‘“Winnie-Mae” round-the-world 
plane. 

The Vultee V-1A is particularly ir 


skirt between the 


This undoubtedly improves the performance. 


teresting because of its simplicity of 
construction, which makes for very low 
manufacturing and maintenance costs. 
The fuselage is of true monocoque type, 
without longitudinals. This construc- 
tion affords the maximum possible room 
inside the structure for given outside 
dimensions valuable mainte- 
features which will be discussed 


and nas 
nance 
later. 
The fu elage 
] 


is of a modified ellipti- 


cal cross-section. Circular arcs of one 
radius form the top and bottom and 
ares of a larger radius form the sides. 
These radii fair into each other. 

The structure of the® fuselage de 
serves special mention because of its 


exceptional advantages in manufacture 
and maintenance. A flat Alclad 
its long dimensions running transverse 
to the longitudinal axis of the fuselage, 
s laid over transverse U-Section dla- 
phragms, each panel lapping back over 
the panel behind it. Since these panels 
are relatively short in proportion to the 
total length of the fuselage, it is not 
necessary to form the sheet. This typ 
of construction is very simple to manu- 
facture. 

For maintenance in the field, it is 
possible to remove one or more dam- 
aged panels from the fuselage by drill- 
ing out the rivets. The damaged panels 
may be flattened out and, using the 
flattened plate as a template, a new 
piece of sheet can be cut and drilled. 
This new sheet when assembled into the 


sheet, 


fuselage, and lined up through the 
holes, will fit perfectly. 

Repairs can be performed by any 
reasonably skilled metal worker, and 


requires no special jigs nor apparatus 
to keep the fuselage in line. This seems 
quite valuable, since most repairs on 


monocoque metal fuselages are factory 
jobs and expensive. 

The cantilever wing is faired into the 
fuselage so that its bottom is tangent 
to the elliptical fuselage section. The 
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wheels fold inwards into the leading 
edge of the wing’s bottom surface and 
are completely enclosed when retracted. 
The wing is in three parts, a center sec- 
tion which is integral with the fuselage 
and two outer sections which are as- 
sembled to the center section by means 


of bolts. 


The center section contains the re- 
tractable landing gear and the fuel 
tanks. The outer section is comprised 


of two parts, one a detachable nose sec 
tion which carries the leading edge typ« 
landing lights and is removable in thre: 
sections, and the other a rear part 
which carries the principal structure of 
the outer wing and to which the aile 
rons and flap gear are attached. 

This latter part of the wing is of 
“shell” construction. The main stressed 
member is a corrugated upper and 
lower covering to which is attached a 
smooth outer wing covering of Alclad 
sheet. The entire wing is rendered ac 
cessible for inspection by the removal 
of the sections, since the front 
shear beam of the rear section is of 
open truss type construction. 


nose 


It seems quite a sound assumption 
that this type of wing construction 
would aid materially in lowering main 
tenance , as the leading edge of 
the wing usually sustains most of the 
damage striking birds in 


costs 


from hail, 
flight and accidents on the ground. A 
damaged section is easily accessible for 


Showing the retractable landing gear and the 
pocket provided for it. 
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HIS new ship shows much refine- 

ment in detail over many of the 
recent low-wing transport planes. It is 
decidedly clean-cut with a remarkable 
performance for a single-engine trans- 
port. This plane is well worthy of your 
careful study. 











repa or can be replaced if it is dam- 
aged too badly to be repaired. 
One of the most novel and original 


features of the Vultee is its retractable 


landing-gear. Durirg the original lay- 
out of the ship, Mr. Vultee worked 
toward the goal of developing a re- 
tractable landing-gea hich would be 
bot mple in constru n and so posi- 
tive in action and control that the pilot 

ild require a minimum of exertion 
or attention under emergency condi- 





tions, 1 which would operate the gear 
lickly 
The result was a landing-gear which 
perated by a simple rotary motion 
about a pivot tube, t entire operating 
mechanism being a worm drive. The 
main member of the gear is a single 
antilever duralumin strut of rectangu- 
lar section. The lower end of this box- 
like strut contains an oleo shock ab- 
er unit to wh stub axle is at 
tached. To the upper end of the strut 
s fastened a segment of worm wheel. 
An ele ec motor drives the engaged 
orm and is operated by the pilot 
ng a toggle switch, lowering the 
anding-gear in about seven seconds. 
No other attention necessary on the 
pilot’s part. 
An emergency manual control and 
warning d are provided, 
inte e cockpit which 
r posit of tl landing 
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The Vultee V-1A in flight over 


the American Airlines. 


This photo shows the remarkably clean 


lines of the ship to advantage. 


gear at all times. With the power re- 
tracting system it is possible to retract 
the wheels immediately upon their leav- 
ing the ground. As stated before, the 
wheels are usually completely up in the 
wing by the time the plane clears the 
boundary of the field. 

In addition to the 
plicity of the retractable landing-gear, 
it appears that it is the most efficient 
ever devised, speaking from an aero- 
dynamic standpoint. The 
carried in a horizontal position in the 
wing when retracted. The wheel wells 
are then completely closed by an auto- 
matically operating fairing which ren- 
the bottom surface of the wing 
perfectly flush and which carries out 
i fairing 


mechanical sim- 


wheels are 


ders 


the wing-section curve. The 





he 


View of trailing edge with the air-brake depressed to its fullest extent. 


This view also shows the 


detail of the wing fillet or “‘skirt.”’ 


plates attached to the strut and to the 
wing itself are clearly seen in the ac- 
companying photographs. 

The tail-wheel is partially retracted 
into a well in the tail, simultaneously 
with the retracting of the landing-gear. 
This is accomplished by means of a 
single cable which runs from the land- 
ing-gear back through the fuselage to 
the tail-wheel. 

The wing flaps are controlled by the 
same electric motor and auxiliary hand 
crank which operates the retractable 
landing-gear. A small sliding gear 
transmission actuates the flaps. Either 
the landing-gear or the flaps can be 
operated electrically or by the auxiliary 
hand-crank or both can be operated to- 
gether, one by the hand-crank and the 
other by the electric motor. An indi- 
cator in the cockpit shows the position 
of the wing flaps at all times and posi- 
tive stop switches are provided to limit 
the motion of the flap either up or 
down. 

The tail-surfaces, like the wing, are 
of “shell” type construction. Perhaps 
their most interesting feature is the 
fact that the fin and stabilizer are both 
built solidly into the fuselage. An ad- 
justment similar to that effected by 
moving the fin, is accomplished by set- 
ting an adjustable flap on the trailing 
edge of the rudder. Similar flaps on the 
elevators, which are operated by means 
of a wheel from the pilot’s cockpit, take 
care of the stabilizer adjustment. 

In a ship as speedy as the Vultee this 
arrangement has quite an advantage 
over the conventional movable fin and 
stabilizer, because the loads on the 
stabilizer become sufficiently great at 
high speeds as to render its operation 
difficult. When the plane is trimmed by 
means of the small flaps, this difficulty 
is entirely eliminated. A solid fin and 
rudder also provides a much more sub- 
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stantial construction for the entire reat 
portion of the fuselage. 

The engine-mount is attached to fit- 
tings on the fire-wall by means of pre- 
cision taper bolts. These units are 


accurately jig-built so that the entire 
power plant assembly, including v] 
ing, oil tank and all lines and engin« 
controls forward of the firs ill, is 
completely interchangeable with any 


other V-1A airplane. 

All lines 
quickly detachable 
necessary to tie up the ship du 
gine overhaul. Instead. an ov 
power plant assembly can be installed 
and the ship put into the air again 
within an hour to an hour and a half. 
The removed Vy vel 
hauled and kept in r¢ 
ship requiring servicing. 

Ball bearings or other types of nor 
friction bearings are used in practically 
all moving parts of the plane. 

The eight passengers are seated t 
abreast in the cabin with a *h ¢ 
separating the The seats 
specially designed for the ship and 
adjustable to six positions. Th 
68 inches high and 58 inches 
affording ample room for ac 
seating arrangement 

Behind the last seat is locate 
main cabin door, on the right side of 
the ship. Immediately opposite the doo 
is a fully equipped lavatory which 
arranged as to afford maximum roon 
when in use. Just behind the lavatory 
is the baggage compartment and behind 
this is the main radio installation. 

Western Electric acoust 
sound-proofed both the pas 
and the pilot’s cockpit. It is 
the cabin is quieter than a Pullman car 
and that it is possible to talk from one 
end of the cabin to the other in a 
mal tone of voice while cruising at 21! 
m.p.h. In addition to the extensive use 
of insulating material in the walls of 
the fuselage, noise filters 
plied to all ventilators and heater oper 
ings. The low noise level obtained i 
68 decibels. 


The passenger compartment is sepa 


and engine cont. 





ass 


seats. 


ie engines 
enger cabi1 


said th 


nor 


have been ap 
1 


rated from the pilot’s cockpit by a 
sound-proofed bulkhead which has a 
door through which the pilots enter 
A forward slanting vee type wind 


shield is used and is designed to elim 
inate glare from lights on the ground 
and affords good forward vision ev 

in heavy rain. The pilot’s cockpit is 
sound-proofed in the 
the passengers’ cabin. 


same manner as is 


Since the ship is designed 
for use on scheduled air line roi 
is fully equipped with night flying in 


> 





struments, two airways 3-minuté 
and complete Western Electric tw 
radio installation. To date, one ) 
has been delivered to Pan American 


Airways and is being tested for several 
of their land routes. 
for the 


primarily de- 


American 
ship was 


Airlines, which 
undoubtedly 


(Concluded on page 119) 








Stinson Airliner on Preliminary Flights 








The Stinson Airliner flying over 


FTER eighteen months of hard 
d work, t Stinson tri-motor Model 
“A” has been given its preliminary 
flight tests vw indicate a cruising 
speed in exc {£150 m.p.h. This fig- 
ire set out s the minimum, has 
proved the truth of the wind-tunnel 
experiments. rhe take-off and climb 
characte1 ¢ 1 excellent. 


the city 


The tests } according to infor- 
mation from the Stinson ‘tory, that 
the braced gull-winged wide fuselags 





job is as fast if not faster than current 


conventional type jobs. It should op- 
erate at a lower cost per mile than 
many ships of its capacity which wa 


the objective of builders from the 


beginning. 


the 


s 





Santos Dumont’s 


Early Box Kite 





LBERTO SANTOS DUMONT, the 

Brazilian “Early-Bird,” conducted 
an extensive experimental campaign in 
aeronautics at the same period as the 
Wright Brothers. 

His first attempts at flight were made 
with miniature airships or dirigibles 
with which he was conspicuously suc- 
cessful, and he later tackled the heavier- 
than-air problem after winning a num- 
of prizes with his airships. For 
many years, it was claimed that he was 
the first man to make an airplane flight 


ber 


in Europe, but within the past few 
years, a Danish pilot has put forth 
claims for this honor. However, no 


matter how insistent the claims of the 


Danish experimenter may be, after all 


Here is Santos Dumont’s celebrated 


these years, we will still consider Du- 
mont as the European Early Bird fo 
we have little confidence in post-event 
history making. 

The plane pictured below is the ship 
on which Dumont made his first flight, 
November 12, 1906. He introduced thé 
dihedral angle on this ship, as will be 
seen, and attempted to counteract s} 
ding by the “skid 
curtains” shown bet planes 
This was 
were the 


<1d- 





vertical 
the 
a canard or tail-first affair as 


adopting 


ween 


majority of the early planes 
A number of su flights 
made and then Dumont turned his at 
tention to the “Demoiselle,” the world’ 
first lightplane. 


tained were 





canard biplane box-kite all ready for a hop. 


Wltiha 


Capt. 
durin 


asat 
Onc 
missec 
dug tl 
of his 
parent 
was Nn 
from 
where 
ond, | 
boy vi 
joy of 
He 
Then 
and f 
fortu! 
when 
when 
drenc! 
Still < 
bert 
Flyin, 
Des 
and f 
amon; 
man’s 
hims¢ 
gage 
enem' 
man 
loon. 
This 


Squa 
squa 


Th 


B: 
recr 
whe 


—$————___ 


—— 


ge the war 


WAS just a boy He tied a 
ill cloth toy kitten to an 








outel bay t t I Ss Nieuport 
nan of goo 
hen jagged of shrapnel 
m by a scant half inch, he 
ipnel pieces out of the seat 
l sé to his 
Ss as it flying battle skies 
y angerou Returning 
g-fights vith enemy pilots, 
Sudden death ] every sec- 
] ng | ly—a 
DOY to I t ) » the 
. y i wo tory. 
H hu Sunday 
iselage Th to sing 
r 4 S ( s good 
f H i 2 
W é 1 H wenty 
whe! I ] i } ) 
rencl] } . 
St a I ( \ 
bert B t B R 
— } Fe ( 
, 
J 
| . f 
r) an £ 
ys ‘ 
- i 
. H G 
1 th | 
lb 
» t is 
I | I £ and 
ine H ( ‘ a 
é 1 
| 
M ( 2 
S e) 
\ Cr f eng 
H y i long 
I H 
. I yatics in 
2 I S fift n 
é é n the air 
Oo of mo stonishing 
f e wa It ows what 
y 1 ao n aviatior 
Albert Ba as eighteen that Au- 
gust day 1914 wher var clouds 
: Europ¢ Kitchener 
wa ca ng Ii olul I Ball re- 
called t wol engra above the 
' Armory door of the Cadet Corps at 


Trent College where he was a student. 





‘Eo? yland expect e7 nan to 
do his dut “ 
Ball promptly went to the nearest 
ecruiting station at Nottingham, 





father had once been mayor. 


by CARL B. OGILVIE 


Ball, the great British Ace, was an interesting and astonishing personality. 
20 years of age when he was killed—but he fought and led men of far greater age. 


He was assigned as a private to the 
Sherwood Foresters. Thus Ball be 
came a soldier in one of the famous 
volunteer armies of history—‘Kit 
Mob”—“The First 100,000.” 
Ball found 





chen- 
ers 


But, when out that the 





Foresters had no orders to “go out” 
to France, he was bitte disappoint 
ed. He requested a transfer to the 
North Midland Cyclist Corps. They 
were “going out.” But with the cy- 


clists Ball didn’t go out. They mad 


him a bloomin’ sergeant and he was 
eventually transferred to the Officers 
Training Corps. 

Here he bought a second-hand mo 


Albert 


A portrait of Capt. 


Ball by Mrs. Ogilvie. 


torcycle. After 


+ 


a hard day’s drill he’d 
study in the eve ning, go to bed early. 
At three in the morning he would get 
up. By riding at a an-hour 
speed Ball was at the Ruffy-Beaumann 
Hendon by four o’clock. 


flving’ ] 
lasted an hour. 


60-mile 


Hy) school at 
le sson 

By racing back, Ball was in camp at 
6, just in time to fall in line with the 
other student officers. It Albert 
$500 to learn to fly. After being com- 
missioned a second lieutenant of in 
fantry in the Nottinghamshire 
Derbyshire. Regiment, he requested a 
transfer to the R. F. C. On October 
15, 1915, at the age of nineteen, he 
obtained a pilot’s certificate, No. 1898, 
on a Caudron. 

Flying a faster machine than he had 
ever flown, Ball cracked up on his first 
flight with the R. F. C. An angry 
instructor-officer threatened to send 


cost 


ana 
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The Adventures of Capt. Ball 


He was only a boy 


Ball back to the Infantry. Ball replied 
he had paid his own tuition and other 
R. F. C, men had not. He took off 
again and made three perfect landings. 
On January 26, 1916, he received his 
wings. In February he reported for 
duty with 13 Squadron on the Flanders 
sector. 


17 


The first ship Ball 
as an old B.E. crate, 30 to 


an hour slower than the trim 
th an observer on 


Fokkers. He flew w 


artillery 


flew at the Front 
10 miles 


German 


spotting duty. 
Ball displayed marked promise as a 


fighting pilot. He was assigned to a 


Bristol Fighting-Scout plane by th 

C. O. Then Ball knocked the R. F. C. 
out of their seats and the Jerries out 
of the Flanders sky. Like Guynemer, 
Ball fought furiously, daringly His 
tactics were: attack—fight—kill! He 
hrew himself into the fray against 


any number of enemy pilots; disreé 


garding personal safety he won one 
victory after another by the ferocity 
or nh a iu 

yALL was small of stature and of 
B nervou t. His was the 
face of a fighte His 
energy wa undl 








on t 21 nany hou 
the hangars, or practicing at the gun 
target Other times he worked in a 
garde e | { made the a mn 
The pilots | ighed at his fl ‘ bu 
enjoyed eating his vegetable 

Phe people f England never hea 
of Albert Ball until after he had t 
down his 22nd enemy plane. 
British did not mention their aces by 
name in their communiques. In the 


Lon 


follow 


September 11, 1916, issue of the 
don Da ly Mail 
ing: 
“Lieutenant 
of the former 


has brought 


ale roplane i. 


appeared the 


Albert Ball, eldest on 
Mayor of Nott n yham, 
down twenty-two enemy 
In a letter he tells that he 
has had eighty-four aerial combats and 
that one night upon being attacked by 
jour mach ine Re he 


brought all 


Cre iit u 


four down.” 


Attached to Squadron 11, Ball learned 


to fly a Nieuport. He was one of the 
only two British pilots at that time 
that knew how to handle the tricky 


French plane. By June, 1916, he had 
a record of a dozen more fights than 
any other pilot in Squadron 11. Read 
the citation he received with the Mili 
tary Cross: 

“For conspicuous skill and gallantry 
On many occasions —notice ably when, 
after failing to destroy an enemy kite 
balloon with incendiary bombs, he re- 


turned for a fresh supply of ammu- 








78 


nition, went back, and brought it 
down in flames, A distinguished chaser; 
on one occasion he attacked six enemy 
aeroplanes, brought two down and put 
the others to flight.” 

The Boy Ace, nineteen by now, had 
shot down five enemy planes and one 
balloon. He was allowed to “slack” fo1 
four days and went to England to see 
his family and fiancee. 

A legend has grown up around Al- 
bert Ball’s supposed duel with Max 
Immelmann. The story is to the effect 
that Ball repeatedly dropped challenges 
on the German airdrome and finally 
Immelmann, on June 18, 1916, to save 
his face, went aloft, fought Ball and 
was shot down to his death. 

This is a very colorful story and one 
into which Ball would fit nicely, only 
for one thing. Ball was on leave in 
England at the time and did not re 
turn to the front until June 22nd 
Ball did, however, have many desperate 
battles with Immelmann, Richthofen 
and his Flying Circus, and once fi 
to the baron’s ’drome and dropped a 
challenge to Richthofen to come up 
and fight. A challenge the “Bloody 
Baron” never accepted. Was he afraid 
of the great British ace? 

On July 8, 1916, Ball fought twelve 
battles. He got his second “pip” and 
was now a fivet lieutenant. He cele- 
brated his birthday, August 21st, by 
being made Acting Flight Commander 
of Squadron 11. He went up eight 
times that day. 

Flying his favorite ship, a French 
Nieuport, he met five enemy planes 
on his first flight that day. He 
one down and forced two more down 
But read the excerpt from the letter 
he sent home to his parents in which 
he minimized his close call from death: 

“It is an ill wind that does not blow 
someone some good. I hope it also blo 
at home. Indeed, I’m too lucky for a 
one man alone. 

“On August 22nd (1916) I go out o 
patrol and encounter a flight of twelv 
Huns. I pick out one and dive in 
First fight; I get into position and 
fire two bursts. The biplane falls ju 
at the outskirts of a small village a 
is absolutely demolished. Second fight 
I peeked down below, then 
under another with 
trigger. 

“Two bursts from my guns and it 
on fire, then it streaks downward lear 
ing a trail of black smoke wreathing 
up into the sky. Third fight: I bank 
steeply, then dart into an attack again 
I fire one burst and the 
falls and crashes upon a roof top. 

“All of these fights were witnessed 
by others who have vouched for the 
results. I only picked up eleven bullet 
holes in my own machine. 

“I went back to the ’drome for 
ammunition and 
again. This time my luck was not ex 
actly the same. When flying 25 kilo 
meters within the enemy lines, I sud- 
denly found myself face to face with 14 

(Continued on page 118) 


shot 


zoom 


fingers on the 


enemy plar ¢ 


more 


went out on patrol 





Well, Well, Well, Whaddye Think of This Hoax? 








This is what our European friends call a “hoax” which is just another word for “April fool to you” 


in this country. 


It just goes to show that trick photography 


is not dead yet, although we have 


the solemn assurance of a news agency that this flight actually took place. 


RICK KOCHER, a European pilot, 

provided himself with a pair of 
Flettner rotor cylinders, put an air en- 
gine between cylinders and then 
literally blew himself up into the air— 
so they say. 

Blowing into the air-engine rotates 
the Flettner and, when he 
faces a sufficient breeze, Kocher ascends 
inamore orless graceful attitude until 
his wind gives out. It certainly must 
be a weird and thrilling sight to see 
Mr. Kocher take off on the skiis and 
with the tail skid projecting to the rear 
from his hips, but still there is some- 
thing about the whole deal that makes 
us more than a little skeptical. True 
enough, this flight was shown in the 
movies and here we have a photograph 
of the act that is supposed to be au- 
thentic, but 

Now, it 


th 
vile 


cylinders 


is easy to understand how a 





Here we have Erick Kocher, 


blowing himself for a good takeoff. 
he can blow a motorcycle engine around at flying speed. 


considerable amount of lift can be ob- 
tained from the Flettner cylinders 
That part is all right. But, on the 
other hand, it would seem that more 


than lung-power would be required to 
rotate the cylinders under such condi- 
tions. We can’t help but wonder if it 
doesn’t work best after the pilot has 
reinforced his blowing apparatus with 
a good stiff meal of limburger cheese 
and sauerkraut. 

If so much can be done with th 
breath, then a whole lot more could bi 
accomplished with foot-power or hand 
power. We, be it understood, are not 
vouching for the truth of the display, 
neither are we knocking it, but are just 
presenting the pictures to you as they 
were presented to us. We’ll be in a 
stew until we find out more about this 
stunt, which should prove the world’s 
greatest vaudeville act. 


Some breath, hag this bird, if 
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? Member No. 1 — Caterpillar Club 


by HELEN S. WATERHOUSE 





A thrilling story of how the first member of the famous Caterpillar club became eligible for admission to 
this select body. Few become members by choice and Mr. Wacker’s initiation was sure rough. 


T was July 21, 1919, when the 
first Caterpillar of the now famous 


Caterpillar Club came into exist- 
ence 
The story of Henry Wacker’s leap in 
an old Spencer-type parachute from a 
flaming airship and his crash on the 
seventh story cornice of a_ building 
from which he fell two stories to a fire 
escape is one of the high spots in the 
saga of lighter-than-air. But this thrill- 
ing page of airship history has been left 
out of most aviation books. 
While the experiments of Count Zep- 
pelin, the triumphant flights of thé 





Graf Zeppelin, the Akron and the 
to you” Macon, and even the Shenandoah trag 





iti edy are pretty well known, the name 
“Wingfoot Express” suggests nothing 
b , to the average person. Yet the Wing- 
e ol ' 
foot Express was the first commercial 
inder : : - 
: passenger-carrying ship ever built by 
on tl : r ] — The Wingfoot Express landing. Note the position of the elevators. 
m the Goodyear-Zeppelin corporation be- 
ore , 
fore it was called by this name, and in ; fei wer : r 
red to ‘ apf weRinages igen. ol 8 “ dola took signals from the pilot in “The ship had already made a suc- 
} the dayS when army alrsnips nat een " . ‘o - 
condl- sthiem* built by ( ; front. Jack Boettner, who had taken cessful trial flight or two out over the 
. successiully Dullt Dy the yoodyear am oi ; . . , : ie . 
r if iti. : : Thr training in lighter-than-aircraft han- lake. It had made its first landing at 
a. flown from the army field in Akron, . : : , . > ; : . . 
t has 0 dling and who has since been in charge Grant Park, where the two Goodyear 
5 With 1 , of the Goodyear blimp fleet for many ground-men in charge of operations, 
é t was with all confidence, therefore, Bagge By ~a a 
cheese | - “s — een years, was the pilot on the ill-fated Herman Craft and Bill Young, who had 
that Gor ar launched its new project, at ’ ‘ nan et 
—" 1 woe *y : os trip. And Henry Wacker, also a come over from Akron with the ship, 
rs nmerciz JASSE gyer-Snip, l 0 . 1: . x . a . . 
h the 9 peda up, built ¢ trained lighter-than-air man, went were promptly arrested for landing in 


ari ght people. Since there was . Mhie 15 
uld be Carry elgnt people ce ~ me nd along as observer. a park without a permit. This little 
to hoid the 2V0,00( 





, hangar large ough to “ay . . : 
go cub ‘ ot : ip in Akron, it was shipped fs me ~ yom _ — — cere ye ship un tae taal 
splay, *® Chicago where it was assembled lows who wens with = thrilled at ea with two ‘army officers as passengers 
> fet ready for flight at the only available Prospect o! a = = ve sand returned safely to Grant Park. | 

hangar of that time in White Cit sengers in an American-built commer- aan é : : 

they y ; ae ea oe nie 3 Then we five climbed in ready for a 

- «Park cial ship,” said Wacker. There was >. 

In a _ : iat fe . last trip back to the hangar,” related 
t this The ship was a non-rigid filled with Norton, a newspaper camera man from Statin. ik cliatad ck eam ten tiie 
orld’s hydrogen of the regulation cigar-shape, one of the big Chicago dailies. There 4+ 999 to 3000 feet, riding along 
with an open gondola suspended below was Davenport, a publicity man from smoothly and easily. But suddenly, as 
the | ig and two motors in the rear. White City Park and Buck Weaver, our we swung in again over the city, the 
\ mechanic in the back of the gon motor mechanic. ship gave a lurch. It was so much of 
a lureh that I realized immediately 
that something was wrong, and being 
the only trained airman on board with 
the exception of Jack Boettner, I left 
my seat and looked arund to see what 
happened. 

“T checked to see if a suspension rod 
had let go, and looked over the rudder 
and elevators, but couldn’t find any- 

; thing wrong. Hardly had I sat down 
J again, however, when there came a 


much bigger lurch or bump. This time 
Jack also stood up and said ‘Something 
must be wrong.’ And at that moment 
I discovered that the left hand side of 
the bag, about at the equator line of 
the ship in the rear, was all in flames. 
Ten chances to one it was static which 
had caused it, though I didn’t stop to 
figure that out then. 

“The passengers were all very ca!m 
and quiet, not realizing that anything 
serious was happening and unaware of 
A close-up of the rotary engine suspension which may or may not have been the cause of the trouble. the fire. I knew immediately that the 





d, if 
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doomed and I told Buck 
Weaver to jump. Fortunately, we were 
all equipped with parachut Then ] 
hollered to Davenport who was b 1 
me to jump and Boettner told t 
others. It all happ l in an 

bly brief space o 

“IT remember I waved 
Jack and let my body fall 
of the ship. Being an i 
chute, it fell 150 t 
opening. I looked up 
the ship or any pa 
hear a big noise. 
ror that my own } 
in two places. It 
come ignited from the 
I left the ship. 

“TI watched those ti 
ing as I fell slow): 
As they grew larger, 
through them started 
ning. Just as I had about g 
hopes of ever landing 
relief that the fire in my chu 
dying down, and presently it wer 


ship was 


es 


ate) 





“My next concern was where 
to land, since I was coming dow1 
rectly over the heart of Chicago. I 1 
member passing one of the tallest bu 
ings of that day, I believe it w the 
Gas building, and I missed it by a d 
tance of only fifteen fe 
passed so close to that building 
people leaning from the windows 
watch the flaming balloon, reached out 
their hands and tried to grasp 
I went by. 


“Then, to my horror, I 


was headed directly for the ele 
railroad and all the stories I had « 
read about the fatal third rail « 
into my head. I was a t 
parachute would drag me rig] 

rail and I resolved that, after g 

a bit closer to the eart I w id ¢ 





The 


Wingfoot 
open 


Note 
side, 


Express falling. 
parachutes at her 


the three 


t whether 


Henry Wacker, Member No. 1 of the Caterpillar 
Club who describes his escape from the burning 


blimp in tuis interview. 


would 


ute so that I 
ve dragged. 


drop 


a 


g of the chute was ter- 
that 
the building into 


shed. I hit a 





ic by this time and, on account, 


I was unable to see 


I suddenly cra 


cor- 








nice on the seventh story and the force 
f the blow made my parachute col 
lapse, I then fell two stories to a fire 
escap n the fifth floor of the building. 
My chute w st attached to a vent 
pipe on the seventh story when they 
found me 
‘Everything was blank for nine days 
é t. When I came back to con- 
yusness, I found myself in the Chi- 
( Presbyteria Hospital with two 
1 fractures y ribs broken, a 
badly injured back and my right arm 
letel r! its socket.” 
I then Wacker learned 
g1c ory oO the d iste The 
1 burt ( te ly n mid i 
ynd went hu z 
t ght of the only 
I sectio! of the 
e | s § ngs and 7 
] ! ‘lu 2 c 
)) an n W 
t the heavy 
( t £ ind pa 
. ot tf nh _ nad 
! : \ ig f I 
yi 1h 0 J i 
tl I had survived 
a 
J t seen id been the last 
to leave the The flames were 
beating in his face he jumped, and 
burned One hand badly in shielding 
face from them, but that was his 


njury. W! f 11S chute, as well 


as Wacker’s and all the others caught 


fire, he was with few feet of the 
oof of a building when it finally 
burned through, and released him. He 


pped with a hard bump, becoming 
( iterpillar Number Two. 

When the question arose later, as 
Wacker or he should be 
termed Caterpillar Number One, Jack 

(Concluded on page 118) 








Here’s an Idea for CWA 
Airports 


by F. F. FRAKES 





In my journeys around the country 
pursuing my stunt of giving airplane 
I’ve seen a lot and 
ot about the many CWA air- 
becoming a big burder 
many communities. 


How 
crash exhibitions, 
heard a | 

ports that ar 


ypiem 1n 


What to do with all these airports man 
that have been constructed by CWA ,, 
squads? There they lay in the sunshine capa 
with never an airplane coming near to . 
them for months. “All dressed up and . 


nowhere to go” is an expression that fo» { 
applies to most of them. Soon they’! lt 
be over-run with weeds, the runways ._.., 
will disappear and the whole project ;, 
will come to an untimely end. a 
Well, I believe that I have a solution Tl 
for this problem that will be of assis- 
tance to aviation in general and the 1 





CWA airports in particular. 


And this 
suggestion will solve several more prob- by 


lems at the same time dealing with sur- the } 
plus army pilots and about a million rece 

or so of our young women and men from 
who wish to learn how to fly. wood 


In short, why not station one or more W 
Army Air Corps officers at the CWA ing a 
airports and give flying lessons at a the 
very low figure. This would useful vers 
training for the icers and a great fro 
boost to the aviation industry because it 
would bring the public into direct con- Mov 


be 


oft 


tact with aviation for the first time. \ 

Just so long as there are two trained flight 
army pilots for every serviceable plan: Si 
in the army, we can use them to grea recor 


advantage in this work, and the cost to wl! 
the government would be very small in filme 


view of the results obtained. shoot 
Many of the obsolete, but still serv into 
scene 


iceable government airplanes, can _ bé 


, 
closet 


used for this purpose, which with 

aS } the s 
relatively small additional investment ‘ 
by the government in new training P€'- 


planes, will quickly build up a tremen 
dous air reserve and further—will kee} 
them in training. 

It will be 
icers to 


we . HY ] 1h s 
var, and sucn an 


parts 


comp! 


The 


act as in 


luty of many of the 
tructors in case of 
arrangement will give 


llent training in teaching 





them execs 


flight—just what they need to fulfill 
thelr purpose. If any of you fellows 
are interested in a movement of this 


kind, I would be glad 
h them through 


with 


to communicate 
POPULAR AVIATION. 


New Use for Old ’Chutes 
HE Texas National Guard, follow- 
ing the nat economy trend, 

has put ten parachutes, condemned for 
human use, to other work. The 111th 
Observation Squadron has rigged out 
the ’chutes with five-gallon milk cans, 
these to be loaded with supplies for 
marooned parties in the marshy coastal 
sections of Texas, or to carry food, 
drink and ammunition to them. Be- 
cause of frequent floods, the Squadron 
has often been called on to aid groups 
caught by rising water. 


onal 








Makin 


asa ena 








nd, 
for 
1th 
out 
ins, 
for 
sta] 
od, 
Be- 
ron 
Ips 
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Aviation Stunts in the Movies 
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sce! This ‘ louble 
I the plane l 
U nery as it norma 
Part of the pla 
arts of the scenery, | 
te picture. 





a *, 


Making a closeup sound picture 
projected on 


yr in 


by “HOLLYWOOD” 


w mechanical ingenuity adds to the realism of aero movie thrillers and how the laboratory assists the 


actual stunt flyers in making a film story. 


from cables 
furnish 
it you 
real planes, 
“prop” 
arpenter 


he cameras 


are 


» Cc 





ya 
n 
n 
y to the 
e 
Pr across 
) ine 
on 
ns 
é | 
ght balsa 
put 
maneu- 
su ed 
to do 
re- 
eT 
to bi n Slow evolutions of an airplane are often 
by invisible wires 
) sible to 
pen plan The production of the latter type of 
enes ar studio picture requires synchronism be 
, camera tween the camera and the projecto 
e directly that is throwing the scene upon the 
hich appears screen, as was discovered when this 
records sort of picture was first attempted. The 
1 actors and camera shutter and the projector shut 
ly would ap- ter must open and close at the same 


moment to avoid flickering and offsets 
on the completed film. 
With the hanging 


e “blank off” 


ng a normal 
der- 


ship from a 


eS 


of the cockpit and pilot while the rolling gyrating scenery is being 
the square screen shown in front of the plane. 





worked out safely 





BR 


by from a derrick 


dotted 


supporting the plane 


(shown above). 


, as in the 


rick picture at the top of tl 

page, almost any old pilot or non-pilot 
can attempt the most startling stunt 
without danger, and at the same time, 
the plane is always within easy range 


of the camera which is also a practical 


feature appreciated by the studio. Tak 
ing sound pictures has been largely 
instrumental in faking pictures that 
are perfectly easy for the camera in 
normal flight. This is for the reasor 


that the roar of the engine must be 
eliminated in order to shoot the voice. 

In one picture made 
months, the script called for the plane 
to crash in a narrow street between 
high buildings, and as this was a job 
that even the most hardened and ex 
perienced crash pilot turned down, the 
inventors went to work on a mechanical 
by which the stunt could be 
worked without danger. A steep chut« 
was run down from the top of one of 
the buildings, terminating just above 
the field of the camera and when the 
property plane roared down the chute 
and crashed in the street the effect was 
highly effective. 

But all flying pictures are not faked 
in this manner—far from it. Skilled 
pilots and real planes are employed by 
all of the studios in their flying pic- 
tures. If you have attended the air- 
races you, no doubt, have the 
antics of those wonderful movie stunt 
pilots—“The Hollywood Trio.” 


thin recent 


device 


seen 
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Dope on the New Stratospheric Balloon 


HELEN S. 


WATERHOUSE 











Showing the tremendous size of the 


WO-AND-A-HALF or 13,000 
yards of fabric, cover the largest 
balloon ever created at the Goodyear- 
Zeppelin balloon room for delivery to 


acres, 


the two ‘new adventurers into the 
stratosphere, Major William E. Kep- 


ner and Captain A. W. Stevens. 

“The fabric has all been inspected 
inch by inch, by men holding magnify- 
ing glasses beneath it, searching for 
knots, threads and weak places,” said 
V. R. Jacobs of the Goodyear balloon 
room. “It is five times larger than the 
balloon used by Commander Settle on 
his stratosphere flight and three-and 
a-half times larger than the ill-fate 
Russian balloon which achieved an un- 
official world’s record. It carry 
three million feet of hydrogen and 
7,100 pounds of lead shot as ballast.” 

The valve problem, which caused all 


ae 7 


will 


' 








A wash-drawing of the new balloon at a low 
elevation, 


A 


skirt of the new stratospheric balloon. 


of Settle’s trouble on his unsuccessful 


Chicago attempt last year, has been 
“licked” on the new balloon, according 

Jacobs. 

“It was no wonder that a 350-foot 
long valve line got tangled in the 
fabric,” he said. “There are no valve 
lines on this balloon. Instead, 400 feet 
f standard automobile hose, such as 


is used for inflating tires at service 

stations, with a Stop cock on it, will be 

used. And the first and only pressure- 

actuated valve, the cleverest thing in 

lighter-than-air gadgets ever made—an 

nvention of Captain Stevens’ own- 
be employed.” 


This means that the oxygen supply 
n be controlled from 300 feet below, 
by a gentle pressure on an ordinary 


pilot can be 
same time. 


at Wright 


foot pump, and that the 
watching a gauge at the 
Tests of the gadget, made 


Field, Dayton, have determined that it 
will not be affected by the freezing 
air of the stratosphere. 


An advisory board of scientists, 
has planned 16 major scientific 
projects for the two men to carry out 
on the flight, will be on hand at the 
take-off, Because Captain Stevens is 
me of the world’s outstanding aerial 
photographers, a collection of cameras 
of a most unusual nature will be taken 
aloft. 

One camera will have its focal length 
graded by the Bureau of Standards, 
vith a specially-made lens on which 
ondensation is impossible. Through a 
hole in the bottom of the gondola, pic- 
tures will be taken of each level as the 
balloon ascends, and inside the big 
camera, a smaller camera will be 


— ] 
wnicn 


simultaneously taking dial readings. 
Other cameras will register the elec- 
cal gradient of each level and the 


barometric altitude 

“Commander Rosendahl once 
that faulty altimeters might have had 
omething to do with the Akron crash,’ 
said Jacobs. “Altitude tables always 
differ greatly. If these camera records 
prove successful, they should correct 
for all time the altimeter problem, and 

(Concluded on page 117) 


said 


Let Us Laugh 


OT that I want to worry you, but 

maybe you'll feel a little sym- 
pathy for the old lady who spoke 
apologetically to the pilot of the plane 
in which she was flying. 

“Excuse me, Sir,” said she, “but I’m 
a bit nervous. This is my first ride ir 
an airplane.” 

“No need to apologize, 
plied the pilot, “it’s my 
too.” 

And this story is related to the yarn 
about the man who rushed up to an air- 
port and, seeing a man standing about 
in a uniform of some kind, told him 
that he was in a hurry to take a plane, 
and asked him if he could fly. 

“T don’t know,” draw 
“T never tried.” 

And this leads us to remark that 
pilots may be said to have short tem- 
pers, due to the fact that they “go up 
in the air” so often 


Madam,” re 
first flight, 


led the stranger 





But, anyhow, pilots have a lot to put 
up with, at that. For example, there 
was one who was taking a man up in 
sight of a crowd of people. The plane 


to about three thousand feet, ac- 


rose 

cording to the story, when the pilot 
started doing stunts, dips, rolls and 
the like. Finally, straigthening out, he 


brought it down to a safe landing 
Laughing, the pilot said to his pas- 
senger: 

“IT suppose fifty per cent of the peo- 
ple on the ground thought we were 


falling.” 
aa 
still pale, 


said the passenger, his cheeks 
“and fifty per cent of us up 
n the air thought so, too.” 

And this, in turn, leads to the ob- 
servation that the most deadly 
known to science is “airplane,” because 
one drop is fatal. 

But, then, high flying is not the only 
danger in aviation. There is also the 
peril in flying too | And the village 
fathers of certain small town were 
discussing weys and means of prevent- 
ing the risk to life and limb of the citi- 
zenry occasioned by low-flying planes 
skimming the roofs of their town. One 
of the members of the board asked how 
the offending planes could be caught. 
Another member wittily replied with 
the suggestion, “Put salt on its tail.” 

This aspect of aviation, namely, look- 
ing at it from the ground, may be il- 
lustrated by the story about the small 
child who was walking with his father 
day when he saw a plane in the 


poison 


one 
sky. 
“Look, Daddy,” 
an airplane.” 
“Yes, dear,” 


said the child, “there’s 


cautioned the parent, 
absorbed in thought, “don’t touch it.” 

From such an untouchable altitude, 
a flyer may be at a sometimes to 
know how to descend to the ground 
afely. This may be done as a friend 
of mine relates that he did, namely: 
he stared at the pilot, and the pilo* 
stared at him, thus making a pair of 
stares, down which they both walked 
to safety. 

And I, being at a safe distance, close 
with a wish for a Happy Landing. 
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Yarns Spun Along the Airways 


by T-2003 


Wandering leisurely along, from airport to airport, the author has heard and recorded a number of 
interesting stories told to him by the oldtimers. 


pen-cockpit two-seater came 


HE o 
Sa 
bit too 


ng in over the hangars just a 


fast. The fresh breeze 

blowing over Pittsburgh’s hills was 

ily noticeable here in the hollow 

hat holds Rodgers Field, the local 
Army Air Corps reserve tion. 

Half way up the runway, the wheels 
touched—tail still up, lot f speed— 
’'way too much. The fence loomed up, 

lot slapped on the brakes and the 


thought of the 95th 
nsignia when 
ll this time. 


tail reared up—I 
’s kicking mule 
lid. Only it didn’t take 
What really happened was the 
“Ser-r-p-p” of locked tires sliding on 
cinders, “Flip” the tail snapped up and 


squadron 


the nose ducked down—and right then 

160 pounds of passenger was flung out 

of the rear cockpit to land almost 
traddle of the pilot’s neck! 

Captain Sammy Eaton, field com- 
mande? as hollering coupla 
me o pull her tail down, six sec- 
onds before it even happened. Being 
15 years in the flying game develops a 
sixth sens¢ “Ride ’im, cowboy,” he 
shortled as said rear seat hero did his 
eap ‘The manufacturer puts belts 
in every cockpit, but don’t mind that,” 
e added 

Well, they got her tail down and only 
one op tip was screwy, so they took 
the “wow” out of it gratis and in an 
hou o the pilot took off again, this 
time wind. Meantime, the cap- 


egaling me with his views of 


the belt on. 


I pS 

“After the Armistice,” he said, “and 
before I came back into the regular 
A Air Corps I used to fly the mail. 
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The world’s record dive. 
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face red when he saw the em- 


blazoned chisel? 


And was his 


Wooden DeH’s. In case of forced land- 
ings most of the boys would unhook 
their safety belt. Why? Well, you see 
jagged splinters from wooden longerons 
and hot fires were usually present in 
the crashes of those days and far bet- 
ter to get ‘flang out’ and go sailing, 
unassisted into space when the old crate 
washed out, than to stay and suffer 
with it. However, in these days I feel 
the belt is there to be used. And as for 
forced landings in water, hah! let me 
tell you one.” 

“TI was in Panama with the old 7th 
Squadron at France Field. Being sit- 
uated right on the shore of a cove of 
the Caribbean, aquatic sports were nat- 
urally popular in our off moments. 
For a while we copped all honors in 
the intra-post swimming meets. 

“One lad really was the whole team, 
a tall cotporal who was crew chief of 
one of the planes. In the swims he 
could beat a barracuda—in most of the 
dives he was a model of grace. Only 
one thing phased him, the dives from 
the 30-foot springboard. He’d move all 
through a meet winning point after 
point, but on the top of the tower— 
well, he’d just go all to pieces. Too 
bad, as he’d have been a world-beater 
except for that fear of the really high 
dive. 

“But to make a long story short. 
An athletic meet was scheduled on the 
Pacific side and early that morning the 
contestants from our field were flown 
in transports and DeH’s to Albrook 
Field across the Isthmus. I was flying 
the captain of our water-polo team, and 
this corporal was being flown in a DeH 
in formation with me. 





“About one-third way across, darned 
if the Liberty in that other DeH didn’t 
conk, and down it glided, for a big 
splash in Gatun Lake, with its dreary 
forest of dead flooded trees. The pilot 
headed into the wind and stalled her 
in as slow as possible, but she sure 
nosed in suddenly when she splashed. 

“And then, having in a misguided 
moment unlatched his safety belt, our 
hard-swimming corporal shot out in 
the prettiest, highest and longest dive 
ever witnessed by mortal man. The 
DeH stopped from 60 m.p.h. to zero in 
four seconds, but not the corporal. For 
many seconds he floated through the 
tropical. breezes. I was witnessing the 
unofficial world’s record long dive. I 
could see him gather himself as he went 
and assume a diving position. 

“With only inches to spare he slid 
between two dead mahogany trees and 
slipped into the water. It was noon 
before he and the pilot were picked up, 
but he got to the meet. 

“The super-dive that morning in 
Gatun Lake must have taken all fear 
of such high dives from him, for he 
sure cleaned up in the swan dives, dou- 
ble garners, et al., from the high spring- 
beard. As I mentioned before, he’d 
have been a world beater, only—” 
“Only what?” I cut in on the cap- 
tain’s story, “You said that only fear 
of heights kept him from being a world 
champ, and now he was no longer 
afraid of the 30-foot dive, yet he still 
wasn’t—” 

“Sure—I know what you mean. Only 
now he was no longer afraid of heights 
when standing out on a narrow board 
above water, but his forced landing had 
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Why I left aviation for a more profitable field. 
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transferred that former 
or fear of heights, into one of flying 
You couldn’t drag him into a plane 
after that. 

“Well, most athletic meets for the sol 
diers were held on the other side of t 
Isthmus and though he wouldn’t 
himself be flown he was kinda 
ashamed of going over i 
bunch of coast artillerymen and doug 


across 


’ 


by train with 





boys. So he didn’t go in for swimm 

much. So you see what can come 

unlatching your safety belt too I 
* *x * 


Stat, 


ROM 
Nebraska. 


Pittsburgh to the 
Nothing of import 
really happened between them I 
thought of the first time I had m: 

this trip in an OX powered Jenny 


a passenger. A great crate and a g 
trip. We had had a speaking engag 
ment at a city not awful 





Omaha but strong We 
us, so that we made 
hop after dark. 

No lighted airways in those day 
1920, when men were men 
came to our destination 
row of autos with 
on and off to show us, in the air 
this was the field. 

After the formal banquet, not 
honor but for someone really 
we drifted along with me cal boy 
to some club or othe The eve1 
waxed merrily 


tho la 


on. 

“Wantyatameet ’n ol’ timer, ol’ t 
I mean ’n ol’ timer,” said our 
he led me over to a sad looking 
in a corner. Introductions complet« 
mine host wandered away and left O 
Timer and me together. 

“One of the early settl here, 

I asked. 

“No, worse than that, an Old Tin 
Aviator,” said the Old T ‘I used 
to fly ’em myself—once. Was thinking 
of your speech tonight. Oh, I was t 
all right. You were talking of the 
ture days when ‘lun 
traverse this continent,’ when ‘S] 
monoplanes will dart from city to 
their wheels tucked up inside rece 
in the fuselage, and ailerons 
air-brakes for short landings.’ 

“Well, it was a lot 
cies, though I doubt th 
true, but you weren’t 
that bunch of fathead 


nous trails w 





I was. Back in 1915. That’s why I 
here in this awful towr (Yet he : 
built up a small fortune in that ‘ f 
town.) 

“I come barging here in a ‘pu 
that even then had seen better d 





The local people arranged my exhib 


1 


tion and there was the 
which the usual prophecies concerning 


1 1 
usual speecn 


aviation were made. Next day, Satu 
day, was spent in flying the yoke 


around at 5, 10 and 15 bucks per 
Took up 82 that day, and labored like 
wise all the following Sunday. 

“Then comes a couple con 
something into town during the next 


(Concluded on page 128) 
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An Aviation Engine Quiz 
TECHNICAL STAFF 





Q. Is it possible to determine the 
pressure at different points in the pis- 
ton travel? 

A. Yes. There are 


types 


pressure indica- 
which record the 


ures on DM er or else photographi- 
cal t 1Cé a CUTVE shou ing the 
pre e variations. 
Q. Is there any practical use for 
these indicators? 
T he show whether the 


{ Yes 


ening and closing at the 


ai ¢ V} 

er point, whether the ignition oc- 
( at the proper point and many 
quantities so that the proper ad- 
nent can be made. T he mean ef- 
tive pressure can also be determined 
thi wau by easuring the area of 

the record. 


Q. How is the speed of a gasoline 
engine engine controlled? 
A. By 


on as the 


of a dampe Yr or valve 
throttle’ which controls 


ture going to the en- 


mea 


fhe amount of 
é om the ca burete ge 
Q. How does this regulate’ the 


speed? 

the we ight of fuel qo- 
P and by this m 
0 decreases the effec- 
ve pressure. 

Q. Does this affect the efficiency of 
the engine? 


} +] ~] j . 
nite landey eans 





mean 


A Yes, when the throttle is closed 
ond a certai point, the amount of 
take ninis o reduce d that the com- 

¢ ion pressure 5 also re duce d, he nee 


hie power and efficiency drop at this 


Q. Does this change the quality of 
the mixture? 


A Aln ost all ca hurete rs are com- 
} ted in « } way that the miz- 
leaner « ( "€3 proportionate ly 


gasoline at high richer 


speed and is 
ne at low speed. 


has altitude on an 


ha ore gasol 
Q. What effect 
engine? 
a. Variation 


the perf 


altitude very great- 


i affect 7 ance Of an engine. 
1t high altitude the air density is 
hence a smalle ve ight of air and 
asoline are taker 1 at each stroke of 
the piston. Thi educes the power 


tnut 


Q. Is this effect very noticeable? 
j Yes. At 10,000 feet above 


sea- 


vel, the engine pulls in hardly enough 
rture to overcome its own friction 
nd gives pract cally 710 propulsive 
force unle s as Sté by a supe rcharge v. 


Q. What is a supercharger? 
4 It is an at 


pump or blower con- 
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A comparison between an indicator 


card of a carbureting engine and the 
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A steam-engine indicator-card. 


side of the engine 
raised 
atr-pre SSUTE at 
engine now gets its nor- 
ure inde pe nde ntly or 
external atmo pl erte conditions. 


nected to the ntake 
so that the mixture 
approximately to the 
sea-level. The 


mal charge of mi 


pressure 7s 


; 


Q. How are the _ superchargers 
driven? 
By the exhaust gases of the en- 


gine acting 07 small turbine wheel 
by gearing, by electric motors or sin 
lar means. 
CARBURETERS 

Q. How is a carbureter constructed? 

A. The sin ple 
consists of a small nozzle placed in the 
inlet connection to the engine, this noz 
cle being connected to the gasoline tank 
through a valve that holds the 


gasoline at a constant level. 


t possible carbureté 


H 
fioat 


Q. How does this operate? 

{ When the inlet valve 
the engine, the suction of the piston 
draws in a current of air and at the 
time, : of the 
nozzle in the form of a fine spray. This 
gasoline spray with the air and 
when drawn tl rough heated passages, 
} thoroughly 
combustible 


ope ms On 


same draws gasoline out 


mine Ss 
vaporizes and more 
with the 
mixture, 
Q. Must heat be applied to the gaso- 
line for vaporization? 
A. Vaporization is 
heat of 


mixes 


air to form a 


necessary and 


some degree is necessary for 
converting the liquid spray into a 
vapor. With very volatile or easily 


evaporated gasolines, the te mperature 
need not be high but still heat is needed 


Q. What does the heat do? 
A. It drives the 


farther apart. 
(Conclude 


gasoline mole cule s 


132) 


l on 


page 


A carbureting 
engine card. 
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‘Three Photos for Our Photo Phans 


‘New and unusual views of three well known wartime planes that are printed in response to our readers’ 
requests. Hope you’ll like them. 
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he ¢ Side view of the Nieuport sesau'-plane Model 17. 
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The Pomilio is a noted Italian wartime plane. 
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Our A 





Lieut. Commander Settle (right) and Major Chester 


L. Fordney, just after their 1933 stratospheric 


flight. 


HILE the science of meteor 
ology is now seriously regarded, 
it has not always been so It 

will probably be somewhat of a shock 

to many modern students of the at 
mosphere to know that the very wo 

“meteorology” is derived from an 

ancient Greek word originated by Soc 

rates, meaning, “silly babblings about 
sublime things.” 

And perhaps many of us who have 
been caught in a heavy shower afte! 
the Weather Bureau has predicted 
“fair and warmer” have been of the 
same mind as Socrates. But, while it 
is true that meteorology cannot be 
listed among the so-called exact sci 
ences, yet it is making rapid progress 
due to the intensive study and the use 
of greatly improved instruments fo1 
measuring atmospheric variations. 

In the eleventh century, Arabian 
mathematicians estimated the height of 
the atmosphere at 55 miles by calcula 
tions based on the “twilight arch,” 
the sky illumination after sunset. But 
the first actual physical measurements 
were made by Torricelli, 1646, who 
proved with a mercury filled tube that 
the atmosphere exerts a pressure cap 
able of supporting a column of mercury 
760 millimeters high at sea-level. This 
instrument, then known as “Torricelli’s 
tube,” was the basis for the present day 
barometer. 

Had Torricelli weighed the supported 
mercury column, and then divided this 
weight by the weight of a cubic foot of 
air, he would have arrived at an at 
mospheric depth of 48 miles which is 
quite close to the estimates of the Ara 
bians. Torricelli’s experiment was sup 
plemented by that of Pascal, 1648, who 
discovered that the atmospheric pres- 
sure decreases with an increased alti- 
tude, and that the mercury tube af- 


forded a means, thereby, of measuring 
elevations. Otto von Guericke, 1650, by 
means of his newly invented air-pump, 
proved that air had weight. He was 
also the first to predict the approach 
of storms by the variations in the 
height of the mercury column caused 
by the varying atmospheric pressures 
attending storms. 


But a considerable period of time 
passed before the students discovered 
that air was not a simple uniform gas 
but was in reality, a mixture of dif- 
ferent gases. Lavoisier was the first 
to separate pure oxygen from the air, 
and he also was the first to discover 
that air carried appreciable amounts 
of water vapor or moisture. Finally, 
Cavendish, 1784, proved that air con- 
sisted approximately of four-fifths 
nitrogen and one-fifth oxygen. More 
than 100 years later, it was demon- 
strated that thera were also very small 
quantities of inert gases in addition 
to the nitrogen and oxygen, such as 
argon, helium, neon, krypton, xenon and 
Cavendish 


niton. But for his time, 

came remarkably close to the true 

analysis which now is accepted as: 
Nitrogen ivacidead 78.03 
Oxygen ree 
Argon Sadseuuaiones 0.94 
C@PDON GlOKIdE ........cccccccsecee 0.03 
Hydrogen 0.01 
Neon 0.0015 
Helium 0.00015 
Niton 0.00009 





Explorations into the upper air were 
made at an early date by means of bal- 
loons and kites. Dr. Jeffries, 1784, an 
American, employed Blanchard’s bal- 
loon to carry with him a barometer, 
thermometer, electrometer, hygrometer 
and gas bottles to a considerable height. 
His data for the decrease of tempera- 


tmospheric Blanket 
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ture with altitude were very close to 
the present accepted figures. Then 
followed many experiments with kites, 
the Hargraves box-kite being the best 
known. The height attained 
by the kites was the record established 
at Mt. Weather, Va., of 23,800 feet. 
Further developments in “Ballons 
Sonde,” or “sounding ballons,” led to 
very much greater altitudes. The bal- 


greatest 


loon Cirrus, carrying instruments, 
reached an altitude of 65,000 feet in 
1895. At this height, a temperature of 
—67° C. was observed. This record 


was broken in 1910 by a sounding bal- 
loon sent up from Avalon, Calif., to an 
altitude of 107,690 feet or 19.58 miles. 
The lowest temperature recorded by 
any balloon was 133° F. at a height 
of about 56,000 feet near Batavia, Java. 

It is notable in all of these balloon 
soundings that the lowest temperature 
was not recorded at the greatest alti- 
tude but at the beginning of a band 
ranging from 50,000 to 60,000 feet. 
Above these altitudes, the thermometer 
rose slowly but steadily or stood still. 

By various methods of calculation, 
the thickness of the atmosphere varies 
between 50 miles and 200 miles, but it 
is likely that the former value is near- 
est the truth. However, estimates based 
upon the light received from meteors 
or “shooting ” when they first 
contact the earth’s atmosphere, show 


stars, 





Here’s Larry Lesh as he would look in the glare 
of the stratosphere. 
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and its Interesting Habits 
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Thus, we see that, at least theoreti- [ CUMULUS 
ally, the atmosphere is pure hydrogen’ | ae 9 : 7 5 
’ Apts Hse i , 24.89 | 631.2 |2028'F| +41 °F |0.8614 |0,830 
a 1 altitude above 60 miles but, of 000 


, the density is very low. With t SIC 
a barometric pressure of 760 milli- 
meters of mercury at sea-level, the 

pressure at 60 miles would be only P 

; - ani Ss ; ¥ 12°F |t59,0F| /.000 0 

0.0067 millimeter. Even with the best 299217000 1212 ae “ 100 

4 supercharger known, it would then be HOME 





























mpossible to collect enough oxygen to 
he glare ignite the charges in a gasoline engine 
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because of the low percentage of oxy- 
gen in the atmosphere. 

As before explained, the temperature 
of the atmosphere decreases consist 
ently with an increasing altitude until 
a certain elevation is reached, and 
then at still higher altitudes, the ten 
perature either constant o1 
actually increases. ich 
the reduction of temperature ceases is 





remains 
This point at wh 


variously known as the “upper inve1 
sion,” the “isothermal layer” or the 
“stratosphere.” The region below 


this point is called the “troposphere” 
which continues down to sea-level 

The average height at which the 
temperature inversion begins, or the 


distance to the stratosphere, depends 


both upon the latitude and the sea 





At the poles, the stratosphere is fron 
five to six miles above sea-level wl 
at the equator this may be as much a 
15 to 18 miles. At the latitu f 
Chicago, the troposphere is ap} 
mately 10 miles above ea-level Or 
the equator, the temperature in 
takes place at a very mucl I 
elevation and reaches lower deg 
than in the temperate latitu 

Lower temperature inversion 
occasional temperature variatior 


countered mostly in winter, whicl 
to defy the general laws of temperature 


variation with altitude. Thess 1ré 

warm layers of air overlying the 

layers near the surface of the 
Instead of decreasing at the rat 


1° F. for each 300 feet, a 


ary, the temperatur 
found to actually increase for a 
ited distance during the winter mont] 


Recently, a pilot found the ea 
perature at Chicago to be 10° | 
then encountered an air blanket 

F. at 4,500 feet above the eartl O 
the same day, pilots at Cheyenne, ' 
where the surface temperature 

F., found a layer of 36° F. air 
altitude of 9,000 feet 

It may be said, wi 
that the hazy thin white cirn 
mark the beginning of the stratospl 
Dr. van Bemmelen, who made 10 : 
loon ascents, concluded that the st 
sphere began at a height I 
miles above sea-level. 
this, difference in the rz 
ture decrease is not kn 
but is probably due to diff 
heat radiation 
mospheric pressures. 

The reduction in pressure, wl 
proportional to the increase in alt 
has many effects upon aircraft ar 
physical processes. Because of tl 
duced pressure, water boils at a 
temperature than at ea-level 
freezes at a higher t 
lifting capacity 
ships is decreased because the 
of the air is decreased. 

The output of internal combu 
engines is reduced 
air is pumped into the cylinders by a 
supercharger. The wings of 


th fair ac 








at certain critical] 





of ball 


unless the thinr 


airplane 


lose supporting value and must be 
driven at higher speeds to maintain 
horizontal flight. But, on the 


hand, the moving aircraft meets with 
less resistance to forward motion. 

Water that boils at 212° F. at sea- 
level, boils at 120° F. when at an alti- 
tude of 50,000 feet, and, strange as it 
may seem, the water will boil at its 
freezing point at an altitude of 207,000 
feet so that it literally boils itself into 
ice! 

All shadows cast by the sun in the 
stratosphere sharp and hard with 
no intermediate shading as in the 
troposphere. The illuminated surfaces 
of an object are either brilliantly illum- 
inated or else totally dark because in- 
termediate of shade due to 
the diffusion caused by the air, and at 
such altitudes there is not sufficient air 
to cause noticeable diffusion. 


are 


tones are 


wn that the atmosphere 
ified, in almost direct 
altitude. This electri- 


It is also kn 
is strongly elect 


proportion to the 





fication will range from 150 volts per 
foot of ide to as high as 1,000 
Its per f luring thunderstorms. 
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Showing the distribution of the various gaseous 

elements contained in the atmosphere. Note 
that hydrogen forms the outer strata. 

The average perhaps, about 300 


volts per foot in fine weather. 


But, of the greatest interest are the 


clouds—masses of water vapor, water 
droplets or fine ice particles, depend- 
ing upon their altitude. At low levels, 
the clouds are dark or gray by re- 
flected light and red by transmitted 
light. High up in elevations below or 
near the freezing point, the fine ice 
particles show a dazzling white due to 
the highly refi ve surfaces of the ice. 

At the low levels will be found the 
nimbus rain clouds and the stratus 
clouds, the latter being really high fogs. 
Then above these clouds are the white 
wooly cumulus clouds of which there 
ire several subtypes such as the fleecy 


The 


cumulo- 


alto-cumulus and strato-cumulus. 
thunder-storm cloud is the 
nimbus with the heavy nimbus 


a towering brilliant 


dark 
cloud at the base of 


white cumulus cloud. 

At the very high altitudes are the 
various cirrus clouds, thin white hazy 
clouds in feather-like formation. Then, 
below the cirrus are the thin trans- 
parent cirro-stratus clouds and the 
orderly puffs and rolls of the cirro- 
cumulus—often called the “mackerel 


cloud.” In the accompanying chart 
will be found the average altitude at 
which these various forms of clouds 
are found. 

These clouds are formed by various 
air circulation systems, but in all cases, 
the moisture necessary for the clouds 
is carried up from the surface of the 
earth. The cumulus cloud, for example, 
is the result of vertical currents of 
moist air primarily originating in the 
warm air close to the earth. This warm 


air, being lighter than the dense cool 
air surrounding it, rises to very con- 
siderable altitudes, and the moisture 
contained in the air is first condensed 
and then frozen at the low tempera 
tures prevailing at the high altitude, 
thus giving the high peaked dazzling 


white appearance of the typical cumu- 
lus cloud. 

The updraught of the rising air cur 
rents has a considerable velocity, suffi 
cient to prevent precipitation of the 
ice particles, and of sufficient velocity 
to support gliders and soaring planes 
beneath these clouds. 

The thunder-cloud, the 
bus,” consists of the 


“cumulo-nim 
high peaked cum- 
the stratum of low 
black nimbus cloud at The 
air in the vicinity of the cumulo-nim- 
bus is exceedingly turbulent with high 
vertical velocities, making it unsafe for 
aircraft to venture within this zone. In 
addition to the danger from turbulence 
there is also the hazard of hail. Either 
or both of t causes will be suffi- 
cient to tear an airship or airplane to 
pieces, 


ulus cloud with 


the base. 


Observation of the various classes of 
clouds will prove that the wind 
direction varies at different altitudes. 
At an altitude of 5,000 feet, for exam- 
ple, a high altitude wind may be blow- 
ing at right angles to the surface wind 
at ground level, or even in the opposite 
direction. This accounts for the clouds 
coming up against the direction of the 
surface wind, a very frequent occur- 
rence. Clouds at a low level, such as 
the nimbus clouds, may float in an en- 
tirely different direction from the cun 
ulus or cirrus clouds above them and 
at a different velocity. 

The fact that the winds blow in dif- 
ferent directions at different altitudes 
makes it possible for the balloonist to 
have a certain degree of control over 
the course taken by his balloon. 


soon 


i0 
change his course, he simply increases 
or decreases his altitude until he finds 
a wind stratum that is moving in the 
required direction. 

The winds 
into motion by 


masses ol t 


air set 
temperature differences 
existing between two given points. The 
temperature turn cause 
variations in atmospheric density and 


are 


differences in 


pressure that cause motion. It is for 
this reason that the barometric pres- 
sures vary day by day, even in the 


same location and at the same altitude 

In Chicago, for example, the baro- 
metric pressure may vary between a 
“low” of 28.5 inches to a “high” ap- 
proaching 31.0 inches, either extreme 
indicating unpleasant weather if the 
change is rapid. 
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The U. S. Army Triangle ’Chute 


This latest parachute, adopted by the U. 


by THOMAS L. GREGORY 


S. Army Air Corps, is a highly developed and trustworthy 


life-saver. It is a tribute to its inventor, Major E. L. Hoffman, the outstanding authority on parachutes. 


] 
o 


W ITH the placement of a 
econd tentative order 
fr T 





ingle parachutes, this 

for 392, the Arr Ail 

( | hown f will 
f her te e merits 

ew and ré kable 


f equipment 


Some time ago, the first 


bility of mplete 

f this equ er is 

ns remote F the 

tion of the readers, a 

esume of the merits of 

er chute over the old 
ented. 

M E. L. Hoffman is 

gener of this chute and 

recalled that Major 

Hoffman was the recipient of 


lier Trophy prese 
sident Coolidge in 1927 
part in the perfection 
then standard circular 
irachute. Since 

this “Daddy” of 
has devoted his entire 
he exploitation of 
and better 


ute which takes its 


+ 


ewer 


from the shape the can- 
Ic ved. 


| . 
ames when de} 
‘ria , which Major 
Hoff n has made into a lit- 





ill, a steerability fea- 


ch is in itself re- 


e. Serious injury due 


y to three reasons 
the older equipment is 
tirely eliminated be- 


ability 
er the chute away from 
es on the ground and 


vorable landing place. 


of the jumpe1 *s 


O tion, always the bug-a-boo, is en- 
tirely eliminated both by virtue of the 


1 vent and the flattened shape 
of t canopy. 

I former high rate of descent, pre- 

under even ideal conditions with 

ar type chute, due to its inabil- 

ty to fully take advantage of high 

factors because of an improperly 


canopy, is now absent, as the 
ew chute claims a greater lift ratio 
nsequent lower rate of descent 


in any other type of parachute. 

The safety factor of 3%, based on a 

10 ind man falling 180 m.p.h., is 
ithout question a marvel of aeronau- 

tical engineering. Its ability to with- 

stand the shock of 1,000 pounds of lead 

dropped at 100 m.p.h., without the 


This remarkable photo of a Triangle chute 








r ( 


structional features very clearly. 


slightest trace of weakening, is likewise 
remarkable and a boon to speed pilots 
who may have occasion to leave their 
ships going at tremendous speeds. Even 
at these speeds, and at extremely low 
altitudes, openings are both rapid and 
consistent. The new springless pilot 
chute makes this assurance possible. 
Consequently, the new device is a chute 
for the fastest ship and the heaviest 
man as well as the lightplane flying at 
unusually Jow altitudes. 

The harness, in more than one in- 
stance, is as nearly perfect as it has 
been the good fortune of a designer to 
construct. Built of two layers of 2,400- 
pound linen webbing, the harness is not 
only strong but unusually soft, pliable 
and comfortable. The fittings, con- 


in action displays the con- 


rps Phot 


structed of a 
metal, open 


non-magnetic 
with a slight 
quarter-inch push and a 
quarter turn. These replace 
the older horse-type buckles 
used on other chutes which 
‘e almost impossible to un 

nap in water or before land 
ng in a high wind. There 
is also a conspicuous absence 
of the old housing, 
as the later type is secured 
directly to the front of the 
pack, where it is always ac- 
cessible. 

Another type of chute in 
production by the company is 
the “Quick Attachable” type, 
which is just that. The pack 


a 


ripeord 


is apart from the harness, 
being placed on the cabin 
wall or some other conve- 


nient place. The harness may 
be worn under a jacket out 
of the way until ready fo 
use. Then the pack is in- 
serted by the placement of 
a fitting requiring simply a 
quarter turn of the pack. 
Probably one of the great 
est difficulties to overcome it 


the design of a parachute, 
and one that has not been 
overcome in present day 


chutes with the exception of 
the Triangle chute, is the 
tendency toward oscillation 
This is not only annoying to 
the jumper but is an absolute 
hazard as might easily be un 
derstood. Hemi-spherica] 
chutes are all subject to this 
trouble as there is no unsym 
metrical surface with which 
to damp out the swing. 

Spinning belongs to the 
same category as oscillation 
and is still another source of 
danger to the jumper that 
has been largely eliminated in the Tri- 
angle design. To spin dizzily around 
at a high speed makes landings very 
difficult and is therefore a 
the pilot. 


menace to 


Then, with a hemi-spherical chute, it 
is difficult to “spill air” effectively when 
attempting to steer the chute, but with 
the Triangle type, the three corners 
lend themselves very handily to this 
operation, as experiments have shown. 
When air is spilled with the Triangle 
chute, the chute effectively becomes a 
glider over which the operator has 
complete control, thus very greatly im- 
proving the accuracy of spotting a 
landing. 
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An Introductory Study in 
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Fig. 1. Schematic diagram of a sou 
wave traveling through air 





F air is set into vibration | 
mechanical means, waves a R- MAXIMUM DISPLACEMENT 
to travel in all directions a1 A - WAVELENGTH 


the perception of these waves 
ear which we term “sound.” Fig. la. A single wavelength of a 
é rm ind, 


cycle of a sound wave and its ampli 


It is therefore important to s« ‘ Suda. 
visualization of a wave. In Fig. 1 | 
shown a row of little masses joined by a eee ss 


a weightless elastic cord as in line A 





If a wave is made travel along the the time required by the crank to make 
cord, the masses do not travel ir y a complete revolution 
definite direction but swing to and fro or 
from their position of rest. A tyy ee 
instantaneous position of the masses is ca 
shown along line B for a wave traveling nd therefore the number of revolu 
from left to right. ioc aie aa ae aaa 
At certain point along the line B, t} n i 
masses have come closer together and ‘ 
there is a region of “compression.” A oT : 
other points along the line B, the small . 
masses have spread apart and there i Ih I city divided by 21 
a region of rarefaction. The wave therefore ( e “frequency” of the 
constituted by the travel along th« i mple harmonic motion. Also the time 
of these conditions of compre equired for one revolution 
rarefaction. 1 
On the bottom line C, the 
ments of the masses have beer n 
in a somewhat arbitrary fashior 1 
placement of a particle to the right There is a inalogy between the 
indicated by plotting above the line ‘ mple harmonic motion and the motion 
while the displacement of a particle t n the wave of Fig. 2. The particles 
the left is shown by plotting below t have a maximum displacement or am- 
line C. A plitude R. The distance between one 
The shape of the displacement curv crest and the next is the wave length \, 
is that of simple harmonic mot ind if it takes the wave 
and a similar displacement curve wou 1 


be obtained by plotting the motion « : 
the projection P of a crank } 
ing steadily) on the line A B of Fig 
With the crank at C, 90° to the li 


it 


econds to propagate from crest to crest 


O B, the point P would be at the , the frequency is m per second. The 
? r ‘ rin é 1 = . 

Oo As the crank swings further VAY velocity of the wave is evidently 

from O B the point P would t An (wave length) (frequency). 

towards A. 


Studying the diagram on line C a 





When the crank pin reached the point ttle closer, we ¢ conclude that at 
A, the point P would have reached the point a the central particle will be 
maximum displacement R. Then as t it its position of rest, but at maximum 
pin moved from A to D, the point I pre ure with particles on either side 
would swing back toward O. If 2 owded closely together. At C the 


the angular velocity in radiar particles will have their maximum dis- 


second of the crank pin, the n starting placement from C and hence C will be a 
from time t = 0, the angle = 0 region of minimum pressure at this 
Since there are 2II radians in a cirel particular instant. 


by 


ALEXANDER KLEMIN 


Profe ssor of Aeror autical Engine € ring 


New York 


University. 


A picture of a sound wave in air ca) 
also be obtained by examini ng Fig. 
Here we have shown a very long tube 
with a piston at one end vibrating bach 
and forth with simple harmonic motion 
We assume that the air is partly visibl 
so that the small variations in pressurs 
and density can be detected. 


When the piston moves into the tube, 


from left to right, the air particles ad 
joining it will be compressed and dis 
placed from left to right, gaining veloc 
ity from left to right. This compression 
wave will travel along the tube. When 
the piston moves from right to left, th 
particles will still have some velocity 
to the right, there will be a species of 
“over-shooting the mark,” and a rare 
faction will occur at the point wher 
there was previously a compressior 
Hence the waves will travel 
along f compres- 
sions and rarefactions. 


sound 


the tube as a series 


We have spoken of waves as if they 
were always plane and all the particle 
travelled in one direction. As a matte 
of fact, sound waves are spherical an 


starting from a given source trav 
along the radii of a sphere as shown ir 
Fig. 4, Owing to the vibrating source 


the waves st travel as regions « 
compression and rarefaction, but thes 
waves travel in all directions. How 
ever, when considering the impact of 

rbing surface, at soms 
distance from the source, we can i} 
practice consid the sound 


Waves on an al 


waves a 


plane wave 


THE INVERSE SQUARE LAW 
ie Is an interesting fact that the in 
tensity of a noise varies inversely as 


CL 





= 
D} Fig. 2. Simple har 
monic motion. 
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in the Science of Soundproof ing 
































YCIENTIFIC study of acoustics, the cause and transmission of sound, has proved ; 
IN AJ one of the most important present day subjects in commercial aviation and air- 
+ plane design. 
Following closely upon these investigations, comes the science of soundproofing a shi —— 
which has contributed much to the comfort of modern passenger air-transport. If it KY 
nectetiate were not for the modern soundproofing applied to commercial passenger planes, the RS 
modern Air-Pullman would not be possible. La, 
- , i ; 
[his is the first article in a series in which Prof. Klemin gives useful information on NHI 
this subject. 
' . . . 
a Fig. 3. Simple harmonic vibra- 
tions within a long tube show- 
Fi ae yuare of the distance from the a small fraction of millimeter pei See 
Tie a“ ‘ . 
~~ ‘ e of the noise (or at least approxi- second. 
x tube 7. : 
5 rn : ely so). The velocity, v == An (wavelength ———"— - — 
ng bac! , . : 
. —— < frequency. a give , 
motior ource of noise projecting sound fr juency. In a given medium the re 
“4 ee <_ ares 2 bw s velocity of the sound wave is constant 
visible every direction is surrounded by a ; rs i ain f tl f 
‘ w c an ndepende Oo e rex iy. 
ressure erical surface, the energy of the H I n ] requency 
' , ence: 
ind must pass through the area of . hf : val 
. y > > y c @ y ¢ 
phere and the intensity of the , . High on is equivalent to a 
ie ‘ ; shor yjave ng” 
J cube must be inversely proportional to toe a ength. ? val 
ae 2. Low frequency is e tale ‘ 
d - t irea of the sphere. But the area of yw — is equivalent to a 
‘ os . ong wave length. 
- a t ere is 4IIr* where r is its radius. ng , engin 
y¥ ve ’ ‘ a e . . . 
.— Hence the intensity of the noise is in- REFLECTION AT A PLANE SURFACE 
yressio : tena) to the are , : 
Whe proportional to the square of HE reflection of sound at a plane 
oft. th us—which rad +? cael surface is best explained by the 
eons he source of ind. . a a ae a MF 
vainait introduction of an “image.” In Fig. 5, Fig.4.A 
cies of THE VELOCITY OF SOUND if 0 is the sound source in presence of a sound sphere. 
TY : , : rigid plane wall P A, then there can be en aoemal 
a rare n be shown that the velocity of e . eall 
| . ‘ no vibration across the wall at the point 
whe! nd is given by the formula ¢ 
remaies me 1 gtven My P. If O P is the direction of travel of a ne. = ace 
- a wave, and a similar wave proceed 
trave | 
= 1 . snmatic 1 p h | 
mpres \ from O* in the directic n O' P, then | le 
, p there will be no vibration across th 
" " Ih) lacticity. i . : } | 
E, the volume elasticity, is a plane P A even if the rigid boundary | 
if they ire of the force required to reduce is removed. 
urticl t ime of the material by a fixed Reflection from a plane wall ca) } 
matte ¢ and p 1s the density. therefore be simulated by placing an | 
—— \ stiff spring under high pressure image”, an equivalent imaginary sounc | 
trave displaced, return quickly to its Source O', behind the wall and sym . 
own il , . sel Miata wie Bt E a ‘ 
n of equilibrium. If the spring M™etrically disposed relative to the rea Fig. 5. Reflection 


sound source O. of sound from the 


neers 1 heavy mass attached to it, its : 
a rs n will be slower. Analogy with ABSORPTION a a Se. 
How ing explains, although it does Y the absorption of sound, we mean ; —————— 
act o ove, the formula for sound the conversion of acoustical energy = ae 
t som: into heat energy. If fluid is made to ee 
some te greater the elasticity or stiffness flow into a number of small channels, | ——_ 
ves a material the higher the velocity; its kinetic energy will be transformed | . 
lensity or ma per unit volume into heat by the action of viscosity or . 
tes against high sound velocity. friction. \ y 
eed of sound in air is much lower Similarly, if sound is led into small \ | 
the ir metals. because its elasticity is Channels, viscosity will damp out the ‘ 
sely a h lower relative to its density. Vibrations. If the material is soft and ee 
following brief table illustrates fibrous there will be a further damping a. 
« PIN leas: due to the microscopic displacements of , 
the material. These simple considera- an ae 





HUYGHEN’S . 
‘ons exnl: a ahearhi eee PRINCIPLE "ten 4 Fig.6. Dif- | 
in feet tions explain the sound absorbing prop NCIPL 2 iocomibees 
erties of a carpet or a rug. | 





Velocity 





per secor 
Absorption of sound by materials 


1092 . 
* covering the walls of a room should not _ —____—______, 

















4050 (heavy, low ; sae? 
elasticity) be with transmission absorption, where e 
\ um 16800 (light, rela- sound is absorbed in passing through a 
ee ae wall or partition. We shall discuss 
. tively high . : 
—t hee. Be transmission absorption later on. oLIe 
> iB elasticity) aan 
/ velocity of a sound wave should ABSORPTION COEFFICIENTS | GAS 
/ confused with the velocity of a N the noise-proofing of airplanes it is 
/ ng particle in the medium. The not only important to impede the | Fig. 7. Reflec- 
annum displacement of a particle in transmission of sound into the cabin, | tion in twe 
1 wave is a minute fraction of but also important to absorb in the cov- | 
meter. Hence even if a particle ering of the interior walls such sound WAVE FROM LEFT 
tl f severe ¢ ae ‘ . TO RIGHT: REF ~ 
ple har ating to and fro Seve ral thousand as has already penetrated into the ALMOST TOTALS (° WAVE_ FROM RT 
tion. a second, its velocity will only be cabin. Therefore, we must define the a REFLECTION 
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absorption coefficient ts [" sla rics ia 1 course, the intensity at a point will be 
values for certain typical i lessened by the introduction of a plane 

If sound within a bstacle immediately ahead of it—but 
through an open window, very littl } there will be no clearly defined shadow 


reflected back and it is practically a or region of no waves (as in the case 





absorbed, that is, it never retu The | | of light waves). 











coefficient of absorptior ” The diffraction about the head of a 
material is define speake1 a classical study. There is 
absorption per S | found a “maximum of intensity” (that 
sorption of a squ | is an intensity greater than at al 
space under th Fig. 8. Reflection of neighbor ints) immediately ix 
conditions. sound within a two front of tl eaker, also one imme 

diameter pipe. = : 

REVERBERATIO? | diately behir ees 


\ HEN a 
placed in a 





PASSAGE FROM ONE MEDIUM TO ANOTHER 


t t out 1 rhis [s F g. 7 are own a lid anda fas 
tinual reflection f ind intensity eV with a ine surface of separatior 
magnitude of the y be mo ed ina small cabin’ between them. The problem arises a 
if there were n ¢ ne The importance to what occu hen a sound wave 
When the sound terio on is quite clea passes acro e bounda 
absorption powe1 ; { ‘ ming f) 
en eee SOUND WILL GO ROUND A CORNER Suppose wave 1S coming tron 
strongly in evide right t f I 


tain time the sou 


The repeate 


rj not nec¢ ry to see the source 
4 | y + } > ] 1] 
ound in orde hea sound ll] 


OUNnNG a ! W 





hen a change of 











room is called than that of 

“time of reverber ae ee eee OO Oe lk b ¢ 
; ‘ t f n ot 

quired for the Uro in obstaci¢ é the sol I 

dible. After the ' osc oun ene reflection of 

ceased, the “time salieas If the v 

depend on the i t trac es eht. the an 

its < “pti Huyghens’ Principle a o 

its absorption } : bv F 6. Here he boundary are the same in the soli: 
The ee tn y he B vent as in the gas But the in 
. . wy aft I I passes trom ne ' — 

be the numbe . Oo! tn #] ame ta sound wave is dependent not only on th 
: > walle ar mi-circlie a a the se -circie a’ a’. ) . 1 . 

2 the as a “ - 4 ; al of 2mplitude but yn the density of th 

absor if, with center naa, a numbel r , : 

a ning t “anes writ substance. erefore, only a minute 

> absorbent n el sem rei are arawi Vitn . 4 ° " 

an el er a ] | equal t t I tance betwee! tne fraction of tne energy {t the soum 
re = » chor y + id Uai to 1€ 1istan UW nt . 

walks, the shorte ip ; ft] wave can be transmitted from solid t 

TJIanca \ r Ironts, tf enveiope oO tne 1 } 
tion. Hence j I + 4] : gas, and there is almost total reflection 
I Circi¢ | race ou bne ive 
t is proportional y’ a! TRANSMISSION ABSORPTION 
e above not a rigorous, but a — ound waves in a mediun 

In the airplane 1] nt proot I tne Huyghens’ Prin- encounte a second medium wit 

reflection are imp ‘al wave front may a different « ticity, part of the energy 


eplaced by a series of hemi-spherical 


form of reflecte 





different way. Su thrown ba 
well sound-proofed ind irces. In other words, we may waves, part is absorbed in the secon 


little sound is admit 


further that the 





lat sound is propagated up to 


spine rical wave and 











medium and part is transmitted. The 
amount refi i 





ted depends on the rati 


protected against it its furt propagation can be of the “acoustic” resistance of the tw 
have no interior l 1 by introducing a series of sound substance 
material. In suc] g hen S The acoust esistance (which i 
little sound is int If ound es meet an obstacle roughly analogous to electrical resist 
be gradually built nisphe evidently “sho ance) is proportional to the density of 
the walls until tl ( ind the corner. Of a medium times the velocity i.e. pv 
The velocity of sound in the mediun 
- —- — is v and since 
a | E 
o's | v V —, 
_100 TOMES p 
2 meee CSI 4 the acoustic resistance is proportional t 
100 Pi Rei. ae VpE. In general, more sound will be 
ee eS | pt reflected where the ratio of the acoustic 
— = SSS! | Se ES : resistances is large. his statement is 
; = See SS SS ee in agreement with the considerations of 


OF POWER 


AMPLITUDE OF OSCILLATORY PRESSURE 


























the previous paragraphs. 
Where more than two media or mate 


___os = rials are involved, there will be reflec- 
a tion of sound at each change of medium 
0.0 Ne The amount reflected at each boundary 
; will still depend on the ratio of the 
0.001(= Pd) acoustical resistances. 

~ 3 A rough rule for the construction of 
Sg a panel to reflect as much noise as pos- 
ef sible is to use a multiple material panel 
“% with the individual elements of widely 

«5 Fig. 9 varying densities and elasticities. 


In designing sound proof partitions, 
not only reflection is considered but also 
(Continued on page 124) 
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The Rapier “H” Type Engine 


description of an exceedingly interesting aviation engine recently developed by a famous English 


mobile and aviation engine manufacturer. It very greatly decreases the presented frontal area of 


elevation 
small frontal area, 





of the 


Rapier Engine 


trikingly original 


ecently been put 
n by the well 
D. Napier & Son, 
England. This is 


16-cylinder “H” 
ne made in two 
the 


n 


Same 
the 


gen- 
two 
built in two out- 
es II for mili- 
Series IV for com 
engines are of 
air-cooled type, 
four 
Two 


nensions, 


rranged in 
er bank. 
two 
arrange- 
presented 
half that of a 
f the conventional 


esponding reduc- 


and 


f this 


cal are 


the 


ce . 
bore and stroke 
both are 
ratio of 


ratio of 


and 
luction 
ession 
has an 
b.h.p. 

r.p.m. 

the same alti- 
at 35,900 r.p.m. 
propeller turns 


y type 
f 295/306 


at 3,500 


ximum speed. 


} an Inter- 
40 b.h.p. at 10,- 
turning at 3,500 

he maximum out- 

inkshaft speed of 
t shows 370/385 


l¢ 1as 


e provided, one 
ne for the right- 


showing 


the plane. 





16-cylinder 


elevation of the 
placed in the vertical plane. 


Side “Rapier” 


hand blocks. In short, the engine can 
be considered as being built up of two 
2-cylinder opposed engines, back-to 
back, with all cylinders in a vertical 
plane. Two pinions on the ends of the 
crankshaft engage with the propeller- 
shaft gear, much after the arrange 
ment of the wartime Bugatti engine. 
The propeller shaft is cai 1 by two 
bearings and the gears are of the case- 





hardened steel type. This arrangement 
should give excellent running 

A very interesting connectin 1 
rangement has been developed. All of 
the connecting rods in the upper cylin- 
ders (port side) are master-rods pro- 
vided with caps for the connection of 
the pivoted auxiliary rods. This is re- 
versed on the starboard side where the 
master rods are in the lower cylinders 
and the auxiliary rods are at the top 
The big ends have separate steel bear- 
ing shells lined with lead-bronze while 
the wrist pins are bushed with phos 
phor-bronze. Each of the two crank- 
shafts are carried in six plain bearings. 

The cylinders are made from 
forgings, machined all over, and 
provided with screwed-on aluminum 
cylinder heads. These heads carry the 
inlet and exhaust passages, the valves 
and valve actuating mechanism. It will 
be noted from the photograph that suit- 
able baffle plates are arranged on the 


balances ° 


g-rod ar- 


] 
Steel 


are 


cylinders for controlling the flow of 
cooling air about them so that an 
equitable distribution of air is main- 
tained, both fore and aft. 

A glance at the front view of the 


engine will show the very small amount 
of frontal area presented by this type 
of engine—this area being the equiva- 


engine 
Two crankshafts are geared to the propeller 


blocks of 


cylinders each are 
shafts. 


in which four four 


lent of only four cylinders and there 
fore less than half the area with a 
radial type. Furthermore, this pe 
mits of a much better arrangement of 
the fuselage nose than with a radia 
engine with a still further reduction 


As a matter of 


compact and 


in the parasitic losses. 
fact, th 
“lean” as a 
should lend 
provements in 


engine 1S as 
liquid cooled 
itself 
the 
tion of airplanes. 
An aluminum crankcase, divided into 


engine and 


admirably to im 


front end construc 


halves, encloses the engine parts and 
the propeller reduction gearing. A 
Separate timing-gear case carries the 
camshaft-gears and the gearing fo1 
driving the auxiliaries such as _ the 


magnetos, oil pump, ete. The oil sump 


is attached to the underside of the tim 
ing-gear case and contains the scavenge 
oil pumps, the pressure oil pump and 
the oil filters for the pressure pumps 

Ignition is provided by two 8-cylinde: 
magnetos, mounted at the rear of the 
engine with the magneto spindles in a 
vertical position. Special distributors 


are installed to facilitate hand-starting 
when hand-starting is necessary. Thi 
magnetos are of the 2-point type for 


dual ignition. 

A Special Napier Hobsom 
carbureter, bolted direct to the rear of 
the supercharger, is provided with an 
oil jacket for heating. An altitude con 
trol cock, interconnected with the throt 
tle control, gives the necessary control 
under all conditions of supercharger 
boost. At the rear, the supercharger 
of the centrifugal fan type is connected 
between the carbureter and the inlet 
manifolds. The supercharger is driven 


Claude l- 
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from an extension of the propeller 
shaft through layshafts by means of 


special spur-gears. Friction disc 
clutches are incorporated within the 
layshafts. 

For lubrication, two suction-pumps 


and one pressure-pump are provided 
The suction-pumps scavenge the oil 
sump and return the oil to the supply 
tank while the pressure-pump takes oil 
from the sump and delivers the oil to 
the working parts under pressure. An 
oil filter is placed between the pressure 
pump and the engine and two filters 
are provided for the suction-pumps 

Hand-starting is provided by means 
of a special system for assisting the 
carburetion and ignition. Gasoline is 
injected into the intake manifold by 
means of a hand-pump and is ignited 
in the cylinder by a hand-starting mag 
neto operated through the distributers 
of the engine magnetos 
tributer is installed to | 
ternative system of starting by an 
auxiliary engine and gas-compressor. A 
hand-turning gear provides an 8.28 to 
1 ratio between the hand-crank 
crankshaft. 

Based on maximum 
weight of the Series II engine (with 


A ga 11S 
provide al 


speed, the bars 


out accessories), is 2:0 pounds ps 
b.h.p. The weight of the Series IV 
slightly higher under the sam 


The fue 


0.61¢ t 


tions, 2.14 pounds per b-h.p. 
consumptions are respectively 
0.0604 pounds of gasoline per b.] 
hour with a fuel having a 
gravity of 0.755. 

Another point that is of great impor 
tanee to an aircraft engine is the mat 
ter of smooth and vibrationless runr 


with an engine of the Rapier typ: 
Considering the engine, as previ 
suggested, as a pair of 8-cylinder 


posed engines placed back-to-back, 
possible to cancel out any phase of ur 
balance that may exist in either of th 
two units, and the unbalance of a1 
cylinder opposed engine is practically 
negligible within itself. 

All conditions of both explosion 
ance and dynamic running bi: 
should be satisfied with 
rangement, and with sixteen cylinde: 
the flow of power should be particularly 
smooth. This, of course, reduces 
peller stresses and_ intra-revolution 
pauses that ultimately, affect the apy 
cation of power to the air. 

In respect to military service, i 
be remembered by old-timers, that th« 
propeller shaft of the Bugatti engin 
was bored to a large diameter so tl 
a machine gun or small 
be fired through the p. 
without the complication and uncert 
ties of gun synchronized gears. Wheth« 
this has been applied to the Rapis 
unknown at present, but this is ju 
one more possibility of this type. 

Rapier engines have been filtered int 
several types of planes and various n¢ 
planes are being designed for them. Ths 
“H” type of engine, although not st 
ly new, should go a long way towa! 
higher efficiency. 

END. 
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Details of the Armstrong-Whitworth Fighter 








HERE are two English single-seat 
fighters that have attracted the at- 
tention of our readers, the A.W. XVI 
single-seat Fleet Fighter and the A.W. 
18 fighter, the latter being a direct 
descendant of the well known “Siskin.” 
The Armstrong-Whitworth A.W. XVI 
is powered with a 500 h.p. Armstrong- 
Siddeley “Panther” engine. It is of 
all-metal construction and has _ been 
carefully streamlined after much ex- 
perimental work in the wind-tunnels. 
It has a span of 33 ft. 0 in. and weighs, 
with full military load, 3,900 pounds. 
The engine cowling carried 
out in a typical British manner. 


has been 


ship, very similar to the above, is als 
provided with a 500 h.p. Armstrong- 
Siddeley engine. In spite of what has 
happened to it in the way of altere 
details, it still a biplane with the 


usual British accentuated dihedral iz 
the wings. 
The Armstrong-Siddeley Mark IV 


“Panther” engine is carried within the 
English type anti-drag 
ring with the exhausts arranged radi 
ally about the ring. Below the fuselags 
will be the oil-cooler and storag: 
tank for the engine oil. A “Vee” type 
radio antenna extends from the wings 
to the tail in a 


conventional 


seen 


manner that would in 





It is provided with sufficient fuel for dicate considerable wind resistance. 
two hours’ flying. The top speed is The front elevation shows that mucl 
said to be 210 m.p.h. with a landing thought has been spent on the arrange 
speed of about 62 m.p.h. ment of the interplane bracing which is 

The Siskin, well known in Canada, particularly well arranged from ¢ 
is the progenitor of the A.W. 16. This structural standpoint. 
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Army Formations in Shorthand 


J 


by ARTHUR PRATHER 


. Army Air Corps Squadrons flying in formation, are governed by rigidly drawn plans just as the 


truction of a building is regulated by the blue-prints. Here, we see how the maneuvers are laid out, 
illustrated by official photographs supplied by the U. S. Army Air Corps. 


the sky, high above the Army 

| Air Base, a squadron of wasp-like 

rsuit planes dived and zoomed. 

rfect formation, they thundered 

the field at two miles a min- 
more. 

steep climbing turn at the end 

field, changing formation as they 

they banked their tiny fighters 

and glided into the field. A 


ninuteé later, the twenty-seven 
ere grouped in front of the 
ird for the “critique” which fol- 
every ail rps training ma- 
e chalk in the hands of the oper- 
fice traced strange _hiero- 
on the blackboard, illustrat- 
int after point concerning the 


t finished. These symbols and 





ms form hort-hand system 
as valuable and as clear to 
tary pilot Gregg or Pitman 
tenographer. Not an inven- 


f 


a single individual, this weird 
writing being developed day 
in pilots’ rooms and operations 
n every military flying field in 
untry. 
ough no set rules govern it, and 
many symbols of 
system of short- 
readily understood by any 
pilot and with only slight diffi- 
by the civiliar The rea 
this is that it is a system of 


tructor has 


vn invention, th 


layman. 


which the sym- 
That is, 
a particular object 
vith that object. 


eroglyphic 
re true ideographs. 
represent 


qaea associated 





Each of the “angles” represents an “element” of three planes while the dotted line represents 





A “critique” or “post-mortem” held after a formation flight in which the Operations officer points 
out errors to the army pilots. 





And here they go, on a practice flight in forma- 
tion flying. 





the course of the flight. 


Some of these symbols are as old 
as airplanes themselves, but because 
of their ideographic origin, their mean- 
ing is easily seen. Such a symbol is 
the “T” used to designate a _ single 
airplane as seen from above. 

Originally, a complete outline of the 
airplane in plain view, line after line, 
was eliminated until now the symbo! 
of a “T” with the cross on the end 
which represents the front of the plane 
is the standard representation for a 
single ship. This convention is so well 
established that every airport has a 
“T” on the ground to show the direc- 
tion of landing. 

Pilots see more in this than a 
weathervane indicating the direction of 
the wind. To the experienced airman, 
the stem of this “T” represents the 
fuselage of an airplane, the cross rep- 
resents its wings. Thus, it symbolizes 
an airplane on the ground headed into 
the direction he must land. 

Another aerial sign, which is almost 
as widely used and as well known as 
the “T,” is the symbol used to repre- 
sent a sideview of the plane. A 
straight line, with a shorter curved 
line above it, may represent an air- 
plane. The longer line represents the 
fuselage, the shorter one, the upper 


wing. But this symbol is highly adapt- 
able. 
The short curved line above the 


straight one represents a high-wing 
monoplane, but if it is below the 
straight line, the ship is a low-wing 
monoplane. Two curved lines, one 
above and one below the straight line, 
mean a biplane. 

Instructors sometimes add wheels, 
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the propeller and even tail surfaces to 
these diagrams, making them approach 
closely to a picture of the plane which 
they represent, 

The front view of the airplane is 
usually represented by a small circle 
with one or more straight lines. A 
horizontal line above the circle repre- 
sents a high-wing monoplane, while if 
it is below the circle, the ship is a 
low-wing monoplane. lines to- 
gether, one above and one below, the 
circle, indicate a 


> +} 
»9UNn 


biplane, 


The propeller is usually represented 


by a long, skinny figure eight in 
the position occupied by the motor. 
Thus, a single engined plane vould 


have an “eight” centered on the circle 
representing the fuselage, while a twin 
or tri-motored plane would 
ditional eights in the 





have ad 
appropriate po 


sitions. 

Although these ymbols fo I 
vidual planes are sufficient for sma 
formations, other symbols are required 
to represent whole units in different 
situations when larger organizatio1 
such as the squadron, the group, or the 


wing, are employed. 
A pursuit 


squadron now « 
besides the commanding offics 
twenty-seven ships divided into three 
“flights” of nine planes ea Ea 


flight is further divided into tl 
ments of three planes each 
“A separate 
represent an 
flight and still another for a 


symbol mus 


element, another for a 


squadron,” says the operatio1 
of the 479th Pursuit Squadron, R 
serve, of Long Beach, Califo 
cause, when combined with oth 
tical units of the same ze, each of 
these units is completely self con 
tained and the planes of whi t 
composed are mutually dep 
“The three planes of an « ta 
ways act as a single plane. 
fore, the element must be represented 
by a symbol appropriate to the type 
of formation in which it is flying. Thus, 
an element of three ships in “V” 
(Concluded on page 118) 
mal ~- 





Flying in echelon, an army flight maneuver. 
ying 








The Aero-Sportswoman 


by JOAN THOMAS 








Here are the 


*“*Kiwiettes,”” the members of the 
school, Chicago, Ill 


UR invitation to visiting flyers to 
call on the Aero-Sportswomen 
for assistance while visiting the 


1934 Century of Progress is going to 
be the source of a heap of fun this 
ummer if we can judge by the first 
request. 


At three o’clock Saturday afternoon, 
May 26, just one hour after the Expo 
tion was officially open, Phoebe Omli¢ 
wanted to know if we 
Allen, 


rang us up and 
could help her contact Gracie 
the Zazu Pitts of radioland! 

Of course, the personnel of an in- 
formation bureau, lost and found de- 


partment, or a Traveler’s Aid should 


not be surprised at any request. But 
after a very unprofessional laugh, we 
asked Mrs. Omlie if she was one of 
Gracie’s admire “Yes, indeed,” she 
said, “I always tune in on her pro- 
grams. I have never met her and I 





nk it might be 
would like to take 


eral Building 


very interesting. I 
her over to the Fed- 

at the Fair and show her 
the Department of Commerce’s aviation 


. hit 
e 


ADLIOIL. 

We asked if Gracie was a 
Phoebe didn’t know but thought 
might be a prospective one at least, af- 
ter an hour or so experimenting with 
the Department of Commerce’s fasci- 
nating models of wind tunnels, minia- 
ture planes, etc. 

Miss Allen and her husband, George 
Burns, were featured performers in the 
remonies at the Century 
but that part of the pro- 
gram had been completed before we got 
And sad to relate, 
though we searched diligently among 
the 155,999 celebrating visitors that 
first gala evening, they managed to es- 
cape the dragnet, and by the time we 
found the trail again they had departed 
for New York. 

Phoebe’s request was to help 
her locate an experimental plane that 
she had heard about, which by the way, 
was the official reason for her coming 
to Chicago at this time. So on the fol- 
lowing Monday, we conducted her out 
to the Curtiss-Reynolds airport to in- 
spect Steve Nemeth’s round-wing ship, 
which had been dubbed the “flying 


flyer, 


} 
sne 


pening day ce 
of Progress 
g ’ 


Phoebe’s message. 


next 


girls’ aviation club formed at the Calumet High 


waffle” by local pilots. 
of it may be found in the 
POPULAR AVIATION, sO we won’t bo? 
you with a second-hand account. 

The thing we wish we did know—is 
much of Phoebe’s conversation 
that afternoon was “off the record.” We 
haven’t had as much fun in a month 
of Sundays; Phoebe told hilarious tales 


A description 
June issue of 


how 


about Mrs. Roosevelt, Lon Yancey, 
Amelia Earhart and various other 
notables, and like other people who 


have a keen sense of humor, the fun 
niest story of all was one on herself. 
(We are like the girl reporter who 
attended one of Mrs. Roosevelt’s regu 
lar press conferences, she had such a 
good time she forgot to take notes and 
then didn’t dare write the story after 
ward, because she couldn’t remember 
which part was “off the record.’’) 
- > » 
‘6 HE WINGS OF A CENTURY,” 
which portrays the stirring 
drama of Transportation at the Cen- 
tury of Progress—from the lumbering 


ox-carts to that latest marvel of the 
rails, the Burlington’s 117 m.p.l 
“Zephyr”; from the birch-bark canoe 


to those lordly liners of the air—cha 
lenges the imagination, 

And we who have been privileged to 
see the beginnings of air transporta 
tion are wise if we do not try to 
prophesy its future. For the young- 
sters of today, to whom the World War 
is merely a lesson in the history books, 
are looking toward aviation as a possi 
ble career as naturally as they might 
consider any other field of science o 
business. 

An interesting example of how thi 
new field is attracting girls as well as 
boys, may be found in the Calumet 
Highschool in Chicago. A group of 
150 junior and senior girls have formed 
a club known as the “Kiwiettes,” which 
meets at least once a week for lectures 
on aeronautical subjects. 

Mr. Arthur J. LaPointe, Jr., who is 
an instructor in aeronautics at Calu 
met, has given the girls a course in Air 
Commerce rules and regulations, lec- 
tures on the airways, beacons, emer 
gency fields, air mail and the army. 
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1e Katzmayr Effect Explained 


by J.D. VAN VLIET 


One of the most interesting and strangest of aerodynamic phenomena is the Katzmayr effect by which 


negative drag can be produced under suitable air conditions. 


The author, long experienced in flight 


phenomena, discusses this matter in an understanding manner. 


y ARIOUS e) anations have been 
i ference to the 


extraordinary efficiency of 
ng described in the Sep 
1c of 1 magazine, Katz 


been repeatedly 


1 | ly reason for the 
K mayr phenomenon 
onsideration as a likely 
n ler certain condi 
] the aerodynamic 
il, 1t can as yet 

n authentic ex 

£ Katzmayr effect 
elementary, the study of 


ng subject having not been 
l ip nor deemed 
tensive investigation since 
tunnel experi- 


g su ender data as is 
it ] posal, we quote 
ginal report by Katzmayr, 
t i t l ‘Ze tschrift fiir 


iftse} 
1922 (trans 
Memoran- 
Oct. 1922), as follows: “Both 

nsiderations and the 


Word ] 
Vd 4 


ffahrt,” 


: 4 flight, we have 
ng flight is possible 
n draw energy 
air; also that 


t be a mplished in gusty 





fying to note the candid 
to bird flight by an eminent 
! ynamics, which 
lies tl] tematic inves- 
f soaring flight may event 
h the clue to economical 

fi gl + 
urpose of Katzmayr’s investi- 


as to determine the effect pro- 

an oscillating air-stream on 
lynamic characteristics of an 
To this end a series of experi- 
vere conducted on an airfoil 
mounted in a wind-tunnel, the 








ons that 


Fig. 1 The flexing act 
take plice in a flex ble w 











*h was provided 
rizontally placed 


throat of 


grating of h 





th a 


slats jointly pivotable about their re 
spective length axes whereby the d 
rection of the air stream could be 


periodically changed from a positive 
a negative angle. 

The carefully plotted readings showed 
that there was a considerable reduction 
in drag, combined with a very slight 
reduction in lift attend 
in the vertical direction of 


odic change 
the air current, the lift reduction, how- 
ever, being not sufficient to appreciably 
affect the ] reased lift-drag 
ratio. 

With a thick wing section a negati' 
drag could be repeatedly me: 
responding therefore to a 
cending lift. The 
foil models all showed that with an 
increasing magnitude of the amplituds 
of oscillation of the air stream the aero- 
iynamic constants of the ai. 
tinued to improve. It was further 
found that there was a_ well-marked 
limit to this improvement, since after 
a certain amplitude of oscillation was 
exceeded, varying from +9° to 12, 
an increase in drag was recorded at- 
tended by a further reduction in lift. 

It was established that the number 
of oscillations per minute was of little 
importance in one airfoil, while in an- 





generally inc 





tests on various alr- 
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Fig. 2. A plane with flexible 
wings flying through an undu- 
lating air current. 








other airfoil a decrease in the 1 e! 
ol oscillations showed a somewhat 
greater lift, but also a greate ig 


These phenomena occurred a ela 


tively small angle of defle oO f the 


r stream and held good f f 
quency as high as 30 oscillations per 
minute. Hence a period of t eC 


onds for a complete oscillation suffice 


to effect a considerable improvement 
in the aerodynamic qualiti f the 
wing. 

It was definitely shown that wing 
sections which exhibit favorable cha 
acteristics in a constant air flow work 
still better in an oscillating current. It 
was also shown that wing sections 


characterized by a high drag coefficient 
were more susceptible to drag reduc 
tion than others which |] 
low drag coefficient. 
Now it 


would be logical t 


that if the wind current were kept 
flowing in a constant direction, with 
the airfoil oscillating about a tran 
verse axis, this reversal of the cond 
tions would not affect the results sincs 





the relative deviation of the air stream 
with reference to the airfoil would re- 
main the same as in the previous case 
A series of tests carried out for the 
purpose of investigating and confirm- 
ing this assumption however, brought 
out the astonishing fact that, instead 
of improving the aerodynamic qualities 
of the airfoil, they were thereby de- 
cidedly adversely affected. 

It is this possibility of obtaining ef- 
fortless flight that has attracted all 
technical minds to the Katzmayr effect 
and yet, at least so far, the theory and 
windtunnel tests give no encourage- 
ment so far as an oscillating wing is 
concerned. It is to be hoped that more 
progress will be made along this line 
for the general good of aviation. 
Whether deflecting vanes or electro- 
static devices will be used for stimu- 
lating undulation in advance of the 
plane are now simply conjectures. But 
the stumbling block proves as follows: 
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Katzmayr’s report states succinctly: 
“With a wind blowing in a constant di- 
rection no improvement of the aero 
dynamic properties of an airfoil can be 
obtained by causing the airfoil to os 
cillate about an axis lying within its 
perimeter parallel to its front and rear 
edges.” 

In view of the careful way in which 
the experiments and readings were con- 
ducted, there seems to be no room left 
for arguments to the contrary, the less 
so since Katzmayr’s results were sub 


sequently independently confirmed by 
Toussaint, Kermis and Girault it 
France, as reported in N.A.C.A. Tech 
nical Note No. 202. A _ satisfactory 


reason for the disappointing behavio1 
of an oscillating airfoil in a steady ai 
stream has thus far not been given by 
any of the above investigators. 

The N.A.C.A. T. M. 147 report closes 
with the remark: “The Katzmayr ef 
fect is so far of academic interest only, 
but it would become of real and prac 
tical significance if periodic variations 
in the vertical direction of natural win 
could be shown to exist, especially, 
means were available whereby the a 
craft pilot could detect them. The in 
ertia of the airplane would act as the 
fixed support in the wind tunnel to p1 
serve the original flight path direction 
and the effective axis of lift and drag, 
if the frequency of the pulsations were 
high enough.” 

A very acceptable 
Katzmayr effect is given by Shatsweil 
Ober, M. I. T. in the N.A.C.A. Techni 
cal Note 214, February, 1925, in wl 


€ 


expositlor oI 





11cn 





this author offers some simple mathe 
matical formulae in fair agreement 
with the results of his own wind tun 


From his analysis 


reduction 


nel investigations. 
it appears that the 
coefficient varies approximately as 
square of the amplitude of oscillat 
of the air stream. 

He points out that when the fre 
quency of the oscillation is such that 
the wing chord is only a small fraction 
of a wave length, the angle of attack 
may be considered constant along th: 
chord at any instant during the oscilla 
tion, and the lift and drag improve 
ments can then be calculated from 
values made in a steady wind. If thé 
wave is so short that it approach 
the length of the wing chord, the ab 
assumption cannot be made an 
calculation becomes invalid. The chang 
ing direction of the stream, like the in 


in arag 


the 











Fig. 6 











duced drag on an airfoil of low aspect 
ratio then acts to change the effective 
curvature of the wing section. 

He further states that by using 
mathematical analysis, the 
drag for a good wing due to an oscilla- 


the 
reduction 


tion of 1° amplitude is 5.2% and that 
due to %° is 1.3%. It is certainly not 
inconceivable that there may be an os- 
cillation in wind direction of %° at 


some windspeed in almost any type of 
tunnel. The fact that this oscillation 
may change with the windspeed would 
strikingly 
characteristics, shown by 
curves, taken in 


offer an explanation of the 
different 


‘seale effect” lifferent 


tunnels 

All the above-named 
then, acknowledge the existence of a 
Katzmayr effect caused by an oscillat- 


Investigators, 


ing air current on a steady airfoil. 
There is nothing in the experiments 
discussed that would refute the as 
sumption that Katzmayr effect which 
occurs on an airfoil which is held sta- 
tionary while the oscillating air stream 


advances against it will also occur on 
an airfoil which advances at 
angle of incidence into an oscillating 
air current, from which it may be in 
ferred that Katzmayr effect is present 
in real airplanes at almost any time 
during flight. 

The experiments also seem to have 
demonstrated conclusively that no such 
effect can be obtained by oscillating the 
wings of a plane 
steady flight path. Even so, we ar 
not convinced such would be thx 
case in actual flight. 


a constant 


while maintaining a 


at 
tnat 


being constantly present, for, except on 
very rare occasions when the air is per- 
fectly still, the billowing, undulating 
action of clouds and smoke are plainly 
discernible. The wind near the surface 
of earth or sea is always more or less 
turbulent, while at higher altitudes 
these turbulences are smoothed out into 
undulations. It is also possible that 
the length of these undulations in- 
creases with altitude. 

Those who have watched the gradual! 
dispersal of “sky-writing” at high alti- 
tudes will admit the existence 
of undulating air currents at a height 
of many thousand feet. And further 
more the existence of such oscillating 
or undulating currents has been at- 
tested by all those who have gone alof 
and ridden the “bumps.” 

The variations in the intensity of th 
wind pressure and vertical direction of 
the air currents could be plainly ob 
served fom the cockpit of the flexible 
wing plane mentioned above. The win 
was seen to yield periodically to the in 
creased wind pressures while the flex 
ible trailing edge was raised and low 
ered at intervals independently fron 
the helicoidal “washing-in” and “wash 
ing-out” of the wing as a whole. Thi: 
“working” of the wing was particularly 
noticeable in gusty weather, the deflec 
tions of the flexible trailing edge 
amounting at times to an inch or more, 
while the “wash-out” at the wing ti) 
would sometimes approach a deflectio 
of three or four inches. 


readily 


The lateral flexure of the wing was 
practically constant, probably becaus 
the variatio1 in the aggregate wing 
load and in its distribution were not 


of sufficient magnitude to lower the 
Wire spars from the upper sills of the 
secondary supports. These support 
were adjusted for a contact ratio of 
1:8, that is to say, it took one-eighth 


of the normal wing load to flex the 
spars so that they would engage wit! 
the secondary supports. On rare occa 


a sudden downward gus: 
momentarily ir 
contact with the lower sill of its sec 
ondary support, so that the wing woul 
then flex slightly downward, without 
however disturbing the lateral balance 
of the plane. 

Since the wing structure was espe- 
cially designed to absorb and wash-out 
the shocks imparted to it by the turbu 


sions however, 


would bring spar 

















[The vertical deviations of the air lent air currents, the progress of the 
currents in nature can be considered as (Continued on page 122) 
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n as Taxes Threaten Aviation 
ting c 4 
‘inly 
te by KEITH J. FANSHIER 
ess 
roe If the present trend in gasoline taxation continues, commercial aviation is threatened with extinction. 
that It will be literally taxed out of existence. All the aviation industry should unite in strangling this tax 
in demon before it developes further. 
luz rr ong ha of the tax-collec- gasoline, they figured, were an easy lot ests, for example—could hardly be 
alt | ‘ reaching farther and far- and wouldn’t object. taxed on the theory of supporting the 
enc nto the air. Aviators used As a matter of fact, that is exactly roads, since they did not use the roads. 
ight t th a sense of relief when the way the thing worked out. The All right, it was stated, such users 
her t took off, that they were leaving first plan was to collect a moderate shall be exempt from paying tax. And 
tin and troubles of a material amount from those who used roads and ‘9 it went for a time. However, there 
at nd to spend the collections for building W4S5 trouble. They pe rmitted rebates 
lof government these days is in and improving those roads. Fair such consumers, but it was found 
everything that will yield enough. But when this modification of there were many dishonest claimers of 
th As a result, there is a dis- principal came into vogue, gasoline tax rebates who had never been any closer 
1 of ; i now that will put a new moneys began to be diverted to all to aviation than to see a plane in the 
ol aviation, whether commer-_ kinds of peculiar uses. First it was sky, and these were claiming refunds. 
ble mateur. It comes in the form state educational funds, then sea-wall The result was the beginning of a 
rin tax. Tho nterested in the maintenance funds, then state fish trend now under way in_ various 
= of aviation are already arous- hatcheries funds, general funds, and _ states, to take away from aviation 
lex ght the tendency. Others who what-not. Clearly this division of the the right to get refunds on gasoline 
OW t already sensed the situation gasoline tax situation was getting out taxes. This practice is spreading. 
ro! | afford to join the cause. of hand. If anyone in aviation wants to “get 
o- tax not really new. It is But there was another abuse. It tough” about the situation and go to 
h n gasoline gut there is a generally was agreed that those buy- bat and spend a little money for legal 
— cation of it—an application ers and users of gasoline who did not tilts, he probably will have a good case 
lec line tax to aircraft. use roads—such as the aviation inter- on this count. Why should an airplane 
dg ne tax originally was con- be taxed on the gasoline it consumes 
ore i = telliinad Oregon ete when it never uses the roads to which 
t ho thought he saw an op- GASOLINE TAXES BY STAT s the proceeds of the gasoline tax funda- 
io a ahh o “aalsiend onus ios —_ i mentally are presumed to go? 

i] tax collecting. A gasoline (Rashusive of Or, as someone suggests, now that 
va nh Cine vugurated in that State I cent federal tax) they are going to tax the gasoline air- 
us , 1919—fifteen years ago. The Alabama 6 planes use for the theoretical pur 
ng cian ellie a bang. Inside ant ae pose of maintaining the roads, why 
n ; not only had every state in California ‘ei shouldn’t aviation have the right to 
the P tak lage i tk tn Culeegiie work the rule in reverse? 

aKen U e idea, but the 7 . , 
the of the levies had increased — Why, in other words, shouldn’t avia 
et until t rates ran any- District of Colun tion have the right to use these self 
0 m 2 cents to a top of 7 cents Florida same roads? There’s a thought which 
nth » fiesta ond Tennessee). Georgia f probably would make some of these 
the sin 4 ated enn: =. peculiarly-constituted legislators get 
t! . on = ; “Sara ‘ hopping mad and start raving over the 
ca in to gro’ aneasy because alias constitutional prerogatives of their 
ae 1 new and green field being sae constituents, whatever that means. 
ir _ ne eaeee. The result — Kentucky 3ut as a matter of fact, it is just as 
ec t federal ¢ ine tax, entirely aay logical for airplanes to use roads for 
ul ‘rom, an : additional to, all Maryland ‘ landing or taking off or parking or 
ou = This Pramas a 1% cent Massachusett servicing —especially under circum- 
nce e later, — ough now it is + eal ‘ stances of emergency—as it is for the 
1 cent E orts to eliminate Mleslianiont 6 tax collectors to grab moneys from 
es é he 1 cent fed ral tax failed in Steel aviation for road purposes, or for any 
out ng weeks of the recent session Montana other ordinary uses attaching to the 
i oress Nebraska 4 : : ~ 

bu iaieaite { surface of the globe ordinarily used by 
the h Oregon started something New Hampshire 4 the competitors of the airplanes. That 
as since turned into a great New Jersey ; was a long sentence, but it has its 

rough the excesses to which it — — points. 
= subjected, it must be admitted North Goreiine f If a plane runs out of gas within the 
] t heart of the Oregon origina- North Dakota 3 bounds of the states of Tennessee or 
n the right place. The first Ohio ‘ Florida, and if the pilot takes on 100 
to have proceeds from the — : gallons to get him to his destination, 
to the construction and main- Pennsylvania 3 he is going to have to pay $8 of the 
of roads. This principle was Rhode I land 2 total amount for gasoline tax. In 
to for some time. a — 7 many other states he would have to 
er, later the states began to Tennessee... 7 pay totals almost as large. And bear 
that various pet projects re- Texas ‘ in mind that the rate of 8 cents a gal- 
money in their states were not ale : lon is just about three times the value 
enough of it, and that it was Wiecinla of the gallon of original crude petro- 
collect the gasoline tax. Why Washington 5 leum from which the gasoline was 
vert proceeds from the gas tax West Virginia 4 made—that’s a tax burden to think 

Wisconsin 4 ! 

e at least some of them for pur- eamine 4 about! 
ther than roads? The users of Last year there was collected from 
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gasoline taxes for the country as a 
whole a total of $518,000,000. Remem 
ber, however, that this was state taxes 
only. In addition, the federal tax 
yielded enough to boost the total of 
federal and state collections up to 
within hailing distance of the stupend 
ous figure of $700,000,000. ¢ 
age tax rate is more than 5% cents a 
gallon including the federal tas 

It is stated that the 
the last year have proved that the best 
and cheapest way 
more revenue fri 
line is to enforce the law and t 
complete collections, rather tl 





experiences oO 


for states to derive 


ym taxes upon gas 


crease tax rates. At one tin : 
years ago, it looked like the r¢ 
states were engaged in a race t é 


which should reach a rate of 10 cents a 
gallon first. However, the fact becan 
borne home to 
were killing the goose that laid the 
golden egg and they began to n 
in these activities. 

Higher tax rates, according to thos¢ 


legislators that they 


who have made a thorough study of 
the question, invariably encourage tax 
evasion and aggravate tl ready 


ous situation created by the policy of 
levying sales taxes at 


S ey 
33% percent. to 100 percent., 
more, of the retail price. Last y 
cumulative federal and state g: é 





tax rate throughout the country 
aged 43.59 percent. of the average 
tail price of gasoline, a rate so high as 


to make complete collection and thor- 
ough law enforcement virtually impos- 
sible at any cost. 

The experience of 1933, it is stated, 
should prove also that low taxes, fully 
collected, remunerative, if not 
more so, than high taxes. This is espe- 
cially true in the case of taxes on 
gasoline and with evasion so easily pos- 
sible. Low tax not only discour- 
age evasion, but encourage consump- 
tion. In either the state gains 
revenue. 

It might be 
move under way 
cess of this mov 
as it is like 


are as 


rates 
case 


stated that there is a 
to reduce taxes. Suc- 
ement is in some doubt 

pulling eye teeth to de- 
prive politicians of their revenue 
sources. Ho enough now 
1as been made to that the tax 
indefi- 
listinct 


noise 


prov S 
increased 
felt is a 


uld not be 
nitely, and that 


rates shi 


var 
1S 








gain. 

ation interests will be interested 
in > following statement which shows 
that there ar¢ addition to the cur- 


rent 1 cent federal gasoline tax, a total 
f seven different rates of gasoline tax 
in the various In the at- 
tached list it is necessary to add 1 cent 
for federal tax and it should be remem- 
1 that in Alabama, Louisiana, 
Missouri, Mississippi, New Mexico and 
Florida, there are, in many districts, 
additional city or county taxes or both 
(so much so that in some the 
much-discussed total of ten cents in 


rates States. 


pere 


cases 





4 oO 

GLOSSARY OF WORDS 
PHRASES 

Air-strata. See AIR-STRATUM 


Air-stratum. 


horizontal 


Air-stream. A 
ing a ha 


Air-streamlined. 


up a 
Such 
pos ible 

Air-stresses. R y f 
of air that 


in volume 


Air-tempering. A 
still ai J 
Air-thermometer. A 

and contractior 
ture. It 
with the 
in tempe 
and the he 
Very : 
Air-turbine, 


+ 





upor 
of a ‘ 
Air-turbulence. 
swirls and 





Air-velocity. The line eed 
quoted in fe € nd 
hour. In the 
meters pe econd 

Air-viscosity. The internal re 
air molecu I 

Jumeri 
to shear 


given in dyne 





Air-vortex. A 
a reduced pressure 
this types 
Airway. (1) A route or definite 
uled aircraft ) A 
ing scheduled 
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gasoline taxes is virtually a reality). 
It will be noted that asa general rule 
there is a distinct trend toward higher 
rates of gasoline taxation in the south. 
As a rule the southern states pile it on 
more than the northern states. There 
are various reasons for this, but it is 
a fact worth remembering for anyone 
consuming or connected with a concern 


which consumes large quantities of 
gasoline in various parts of th 
country. 


So far, the aviation industry has 
been comparatively free from the ir 
roads of taxing bodies but, largely fo 
the present prosperity of the airlines, 
this will not be for long. The airplan 
is destined to pay the road taxes tha 
should be paid by the commercial m¢ 
tor-bus and motor truck fleets that, fo 
some unde 
the wings « 

And 
plane, are taxed on 
amount of fuel 
used, it will be 
vehicles. 

In conclusion, it might be 
out that it would be well for 
of aviation to ally 
those interests, both in and 
the petroleum industry, who have be- 
come alarmed at been com- 
bating the tendency to increase rates 
and total collections for gasoline tax 
ation. 


reason, have always been 
f the politicians. 

s, such as the air 
the basis of the 
the cost of fuel, 
bad for suc] 


when vehicle 


and 
just too 


pointes 
friends 
witl 


outside of 


themselves 


and have 


END 
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GLOSSARY 


Air-wheel. (1) 








t , for being moved by a ear (2) A y 
1ovement of the os} € yclone 
mass of lone 
Airworthy. Aircraft € € sé ce he 
€ t bre 
Aisle. 1) A ow ¢ u y do < 
ter of a ce ‘s) 5 ew bir 
iane 
bod) Aitken Dust-counter. A meteorol instrument f de- 
& termining the mount of du solid matter in the 
m re, the dust bei ected, re ed ] 
empere i veigt 
Aitken Koniscope. A _  duat measuring instrument by 
which the percentage of d t is found by 
the color that it 2 es t € i r 






Akkumulator 
Ala. A 
Alar. Wir 


glike 








Albatross 


ability. 














r Alcohol. A white clear volatile liquid obtained by the 
o is distillation of fermented sugars There are many 
kinds of alcohol, the principal commercial types being 
tion of th ethyl alcohol, methyl alcohol and amy! alcohol. 
ge of forn 
ce necessary Alclad. Sheet aluminum alloy employed for covering or 
wually being surfacing aircraft wings, cabins, fuselage, etc. 
Alcohol (Absolute). Alcohol in its pure state and free 
of ving from water. 
2does e of . 
Alcohol Engine. (1) An engine of the steam engine type 
: in which alcohol is used instead of water for generat- 
wed by sched 


ing pressure 
adapted for 


ation operat- 
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a, oe 





PHRASES 


A wheel fitted wit es for mo 





winglike 


Alated. Winged or provided with wings. 


(also Albatros). A 
(Diomedea Exulans) 
t inhabits the southerr 
tire Pacific ocean. 


the use of alcohol fuel. 
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part. 


abird of the petrel family 
noted for its remarkable soarir 
Atlantic and the en- 





(2) An internal combustion engine 
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The “Knight-Twister” Flies 


by VERNON W. PAYNE 


p.A. feels a great interest in the performance of this vest-pocket pursuit ship because it is the outcome 


ference with Mr. Payne in our office and the original drawings were first published by us. Our 


faith in Mr. Payne and his design has been justified. 


ne tells you that there is a 
yoking little airplane at the 
nd you should see it, first 


a Knight Twister. If it 
lisappointed. 

y en looking but it is 

Standing under the wing 

Mo1 ane it looks like a 

t let t ol you, for it 

is ready for 


have exploded two time 
Ww are: (1) That a 
r be built as 
a monoplane. 
( mal anes are tricky. 
cket pursuit type of 
top ng span of 15 feet, 
of 13 feet and an 
1 of 11 feet, so you see 
t point in our favor 
housing Space 


cou neve 


cisn small planes 
» fly, dates back to the 
when not so much was 
location of the 
at the center of grav- 
rplane. Many of these old- 
get that aviation has ad- 
the war. We 


1erapDly nce 
better wing sections that 
oped ce the war. 
1 the N. A. C. A.-M6 wing 
h is fairly fast but inher- 
7 means that when 
s, the er of pressure on 
moves forward and tends to 
hip out of the dive. When 
stalled, the center of pres- 


back, tending to lift the 
ge of the wing up, thereby 
ship out of the stall. This 
make a small ship a smooth 


nall ships were built with the 








Here’s Vernon W. Payne standing beside his latest product—the celebrated “Knight-Twister.” The 
efficiency of this little ship has been proved. 


RAF15 wing section, which has a great 
center of pressure movement which is 
hard for the average amateur to bal- 
ance properly, therefore the result is a 
very unstable and tricky flying ship. 
Oftentimes these ships would pancake 
when the pilot tried to bring it in slow 
and found that the lift suddenly turned 
up missing. The RAF15 landed fast 
and lost its lift quickly near the stalled 
position. 

The M-6 wing section, which we use, 
can be stalled at a much greater angle 
of attack than the RAF15. This high 
angle of attack, when coming in for a 
three-point landing, helps to slow down 
the air pressure on the elevators and 
will force the tail skid into the ground, 
which acts like a dragging brake. 

Well, fellows you should have seen 
this little ship perform. It is a honey 
in the air as well as on the ground. 
Let me tell you, if you want a picture 
see the ship immediately after making 


i nal TS 


lowing the “Knight-Twister” to the field. It is hardly larger than the small car but is infinitely 
faster. 


contact with the ground. 

The biplane wings of this little ship, 
with the high amount of stagger, act 
as a large wet blanket. Thi much 


the same as an air brake, deflecting the 


passing air sharply towards the ground 
When the 
ground, the air is compressed, and this 
is what shortens the rell of the ship 
after landing. 

Another thing that can be 
shorten the roll after landing, is the 
large tail surface. The Knight Twister 
has large elevators and if the stick is 
pulled back after making the landing, 
and when it is flying, you had better 
get a telescope, for it doesn’t 
around. It gets right out of sight 

We took a snap-shot of the ship af 
it took off, but there 
speck on the picture. 
of value that are available 
on the ground. We will get someone 
with a long distance movie camera to 
get the next action pictures and thes 
will appear in an early issue of P. A 


wings are close to the 


used to 


hang 


ter 
was only a fly 
The only pictures 
were taken 


The first trial flight was made with 
a propeller borrowed from a Klemm 
low-wing ship. This propeller, manu 
factured by Gardner Prepeller Works, 


Chicago, was designed to fly a Klemm 
at 65 m.p.h. But it did better than we 
expe cted, for this flat angled propelle r 
flew the Knight Twister at 100 m.p.h. 
This means that the light biplane has 
so little resistance that the propelle: 
tried to run away with itself so that the 
engine turned up much too fast 

The Gardner brothers have success 
fully designed propellers for this ship 
for high speed and also for service 
One propeller for racing at 150 m.p.h. 
The other is the service propeller which 
gives a better climb rate, or smaller 
take-off run, and a top speed of 135 





102 


m.p.h. with the Salmson A.D.9 engine. 

Many of you have heard a Salmson 
engine when it was flying a Klemn low- 
wing and noticed that sort of whisper- 
ing exhaust. It did not convince you 
of much power. Well, fellows, wait till 
you hear it in the nose of the Knight 
Twister for it has a powerful hum like 
a real pursuit ship. 

To see this little ship pass you, ban 


a“ 
and turn, dive, pull up and form 
many maneuvers, makes you wish that 


you could get in and get hold of thos 
controls for yourself. 

The first landing was 
close to me, and being the first time a 
pilot ever flew this ship, he naturally 
flew it in hot—about 80 m.p.h. When 
he was close to the ground he tried for 


made very 





a three-point and, believe it o ot 
when the ship contacted with the the pilot to get 
ground, it appeared to stop right in 
stantly. Even with the fast landing 
I’ll bet it did not run 175 feet. The 


pilot, “Curley” Cushman, made several 
flights and found that the 
make a perfect 3-point at 40 m.p.] 
not roll over 125 feet. You can thers 
fore get into a very small field 

Both pilots, “Curley” Cushman and 
Fred Buchardt, claim this little ship to 


ship will 


I 
and 


be the most stable little plane eve. 
built. It was flown on a very windy 
day and it flew “hands-off.” The 


Knight Twister does not bob up and 
down in a breeze. It is not treacherous 
to fly, like so many of the little ships 
The extra large tail and aileron control 


that were built for the last few races. 

The first flight tests were made with 
no engine N. A. C. A, cowl ring or 
surfaces will bring it out of any spin 
or stunt. 
wheel pants, so you can imagine what 
the great increase in speed will be with 
these fairings in place. 

We intend to design a 
having the same general proportions as 
the Knight Twister, but a little larger. 
The span will be about 25 feet and the 
overall length about 17 feet. The land- 
ing speed will be 30 to 35 m.p.h. and 
the top speed about 100 m.p.h., using 
50 to 65 h.p. 


two-place 


We have changed the tail a little, 
making the rudder larger for easier 
taxying control. We also made the 


stabilizer and elevators larger to enable 
the tail off quicker, 
when taking off with a speed propeller 
that does not throw back enough blast 
for good contro! at take-off speeds. A 
climbing propeller will get the tail up 
very well. 

In the original drawings of the 
Knight Twister we showed a stabilizer 
and elevators made of steel tubing, but 
the tail we actually used was made of 
spruce and plywood. The ailerons were 
also made of spruce and plywood in- 
stead of steel tubing. 

The wings are of the cantilever type, 
spruce and plywood construction. We 
use one flying-wire to brace the wings, 
but the wings are strong enough to 
tand a landing while doing a 


crash 


complete cart-wheel without breaking 
a spar—believe it or not. In spite of 
their strength, the dead weight is only 
1.1 lbs. per sq. ft. area. ' 

The fuselage is of steel tubing, faired 
to a perfect elliptical cross-section, 
with spruce strips and plywood rings 

The landing gear, made like a fork, 
is of No. 1025 Aircraft steel tubing 
It could be made lighter if made of 
alloy steel and heat treated, but some 
mechanic would have an opportunity to 
make a mistake and replace alloy steel 
with common low The result 
would be a weak landing gear, ready 
for a crash landing. 

In engineering the Knight Twister, 
we kept safety uppermost in mind and 
you will notice that where the strain is 


carbon. 


greatest, we have an ample size of 
tubing. This little cloud buster will 
take it. 

In a ship of this size, where the 


landing-gear proportionately much 
larger than with a big ship, the wheel 
pants and other fairings will make a 
tremendous difference in the top speed 
and genera] performance. As it stands 
now, the landing-gear kicks up a tre- 
mendous disturbance in the air and 
correspondingly cuts down the speed 
with a given horsepower. 

There are a few other little “bugs” 
to clean out, and then we believe that 
we will have the fastest little craft of 
its size that has yet been 
designed. 


ana 


type 


END 
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AVIATION MATERIALS—MAT-H-60 
ALUMINUM AND ALUMINUM ALLOYS 

SHEET ALUMINUM. ( 284—12”x72”.) Available in tw 
finishes and termed “‘half-hard olished” 

“dull ay.” The followir : “‘polished”’ she« 
commercially available half | 

12”x72” All sizes and g m 14” to 30 gauge 

24”x72” All sizes and .” to 24 gauge 

30”x60” All sizes and gaug n A o 20 gauge 
36”x96” Available in 16 gauge or 

36”x120” All gauges from 14 t gauge 

36”x144” All gauges from 8 to gauge 

60”x120” Only 16 gauge commercially available 

60”x144” Only 16 gauge commercially available 

48”x144” All gauges from 8 to rauge 

Gray finish half-hard aluminum ailable only in 14 
gauge. 

SHEET DURAL. U. S. Army A Cor Specifications 
57-152A. 17ST Sheets 36 l Dural is slightly 
heavier than aluminum 

Gauge Decimal W I é qu Foot 
&S Inches Alum Dural Alclad 
Vey ) | | 
3/8 | 5.280 
5/16” | 4.400 
1/4” | , | 3.520 
3/16” 1875 | 2.640 
& 128 1.81 
10 1019 1.440 
12 -0808 1.14 g 
14 0641 0.903 4 0.94 
16 508 0.716 0.75 
18 4 0.568 0.60 
20 032( 0.450 Af 0.46 
22 3 0.357 28 0.88 
24 -0201 0.283 3 0.30 
26 0159 0.2 { 0.243 
| 28 126 178 { 0.183 
30 01 0.141 0.150 
ALUMINUM FOOTING OR TREAD This material f 
wing-walks. The weight is the ne as that of pure 
aluminum sheet of t same gauge 

Available in 20 gauge, four pyramids per square inch 

Available in 12”x20” widths, cut to any length from roll 

Available in 24 gauge, same width and pattern as above. 
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ALUMINUM AND ALUMINUM ALLOYS 


WEIGHTS OF SHEET ALUMINUM, DURAL AND 
ALCLAD 

ALCLAD (17ST) CORRUGATED SHEET ALUMINUM 
(DURAL) 


Gauge Thickness Sheet Size Weight 
3 &S Inch Inches Sq. Ft. 
20 0.0320 2344”x120” 0.58 
22 0.0253 23144%x120” 0.43 
24 0.0201 23144”x120” 0.33 
26 0.0140 2314”x120” 0.24 





DURLUMIN TUBING (17ST) ROUND. Air Corps 
specifications 57-187A 





~ Weight Per 





Siz Wall Stub’s 
0. D Thick. Gauge Lineal Ft 
3/16 0.022 24 0.0134 
1/4 0.028 22 0.0237 
16 0.028 22 0.0299 
3/8 0.028 0.0371 
1/2 0.028 2 0.0504 
7/8 0.035 2¢ 0.1102 
7/8 0.049 18 0.1514 
l 0.035 20 
l 0.049 18 
1 0.065 16 
1-1/8 0.065 16 
1-1/4 0.035 0) 
1-1/4 0.065 16 
1-1/2 0.049 18 
2 0.049 18 
2 0.065 16 
STREAMLINE DURALUMIN TUBING (17ST) 
Largest Wall Stub’s Weight-P« 
0.D Thick. Gauge Lineal Ft 
Y 2.8" 0.065 1¢ 0.653 
0.375 0.035 20 0.1709 
9”x1.86” 0.083 14 1.0115 
0”x1.572” 0.065 16 0.6942 
x1.430” 0.650 16 0.6190 





SQUARE DURALUMIN TUBING (17ST) _ 








8/8” x3/8” 0.022 24 0.0381 
9/16”x9/16” 0.040 0.0906 
3/4” x3/4” 0.049 18 0.1751 

as” 0 036 0.1648 
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artment serves a purpose long in demand by our readers. 


P. A..s KONTACT KLUB KOLUMN 


It is a bulletin-board by which you can contact pilots, mechanics 








r a | \ 1€ 
ite umpers FREE OF CHARGE. We hope that you will avail yourselves of the privilege that this department extends to you 
w rapidly and become an important factor in aviatior 
Chicago, Ill. I have an ERIS DANIELS, girl parachute jumper. I _ 
f you Please get in touch would like to hear from you immediately Box G. 5S. FARMER, formerly of Milwaukee, Wis 
Ch ) by telephone.—J.R., 13, Columbia, Tenn. Draftsman. Have a set of French lightplane 
UE plans that I wish to translate. Mut get started 


nerly of Milwaukee, Wis., and me- 
4l Bentley’s Flying Aces in 1932. 
g good with our new aerial act, 
v Will pay your 
HARRY KALER, 





yu would join 








} el, Chicago ] (Until July 15.) 
DEN, formerly a barnstormer on the 
Would like talk to you about 

I Have two ships and 

lea uld clean up. If you 

my real name, I am the guy 








ed “Horseface Klotz’’ when we 
how at Portland. Answer quick. 

RNER Avenue “A,”’ Minne- 

M 

HAM formerly of Roose 

f at libe please join me. I 

F lip and 10ugh prospective 

tw Let me hear from you right 

ED LUDLOW, 6400 Beacon St., Chi- 

A LE of Washington, 

1 you th that wind-tunnel 

me hes from you.—ALLEN 

Waverly Place, Detroit, Mich. 

MICK to y ibo« 

a r If y have 

1 A . se have a good 
ORLAND FRENCH, Bay Point, 











HUGH THOMPSON 
mediately. Box 13, 


Please write to me im- 
Columbia, Tenn. 


J. J. BARTHOLOMEW, formerly of South Bend 
Ind. If you succeeded in getting your transport 
license let me hear from you at once. H.H.J., 
sox 521, Detroit, Mich. 





AKT TROY, at one time a mechanic at Munici- 


pal Airport, Chicago. Write to me at once 
concerning that landing gear crackup at Cedar 
Rapids Give me all the dope that you can 
ibout the condition of the tires and wheels. 
E. C. EMERY, 3182 Indianapolis Bivd., Ham- 
mond, Ind 

JOE GREINER, Alta Vie Calif Tried 


ta, alit 
letter but failed. We are going 
that lightplane project, so you had 
better get in touch with me at the earliest 
possible moment.—GEORGE KNOCKLES, 310 
Westpoint Ave., Auburn, N. Y. 


get you by 
ahead with 





FRANK JOHNSON, 


somewhere in  lilinois 
Don’t buy that 1930 Fairchild until you hear 
from me. There is a lien on it.—FRITZ 


STAUFFER, Freeport, IIl. 








GERALD SCHWIMMER, where are you? I have 
Bb Me 


several 


been down in and wrote to you 

times from there but got no reply Am going 
» open a repair shop where there is a lot of 
welding for you to do Answer quick 
LOREN WHITNEY, 1556 N Whipple St 
Orange, N. J 


L. K.J., of Tulsa, Okla. Had your ship re 





within a month.—BILL STRUBER, Box 243, 
Anderson, Ind 

ANTON ZRAKA, please tell me where you 
stored my tools. I need them immediately. 
AXEL OLSON, 2756 Avenue “C,”’ 


Portland, Me 


MULLINS—I don’t know your first name nor 
initials, but worked with you out at Fort Worth 
on a recovering job. Please let me hear from 





you BOB NORBERT, 56 Plymouth PI., Youngs- 
town, Ohio. 
JACK ENGLE, formerly Chicago sandlot op 
erator. Let me hear from you at once.—Sandy 
Apperson, 7217 Glenlake Ave., Cleveland, O 
JESSIE FALK, $ Lou Mo If not dated uj 
please let me hear from vou We have three 
shi; on the road trailing banners and would 
like to have you dual on one ehip Good money 
for these time JOE (MACK) MURPHY, 
H or le 
DOC EVANS, formerly with Scott Air circu 
1931 I am using this means of paging you 
as I have received no reply to repeated letters 
addressed to Cedar Rapids, Ia. Write me and 
if possible, give me Dot Matthews’ addres 
KARL KORN, 132 Forest Glen Ave., Memphis, 
Tenn. 
HENRY BLACKMAN. I would like to commu 
nicate with you immediately D. C. ACKER- 


MANN, 24 Willow Springs Rd., Louisville, Ky 























SS NOTE! I wish to get in touch ered and ready for relicensing Bett come A. FRANKEL, formerly of Willow Springs, III 
ver of the r bers of the Early- back right away and take out a new license Lost your address. If you still have that dope 
5 5. WATERHOUSE, 25 Burton Bring a little cash with you.—B.R.T. Muskegon on hand, I will take two barrels.—H. S. J., at 
Mich Compton's Garage. 
AERODYNAMICS — AER-WI-52 AERODYNAMICS — AER-WI-53 
— —. — . TUTE . r _—. ‘ODOICION To 
LIFT AND DRAG COEFFICIENTS CONVERSION OF COEFFICIENTS 
RITISH SYSTEM The system devised by the British USE OF TABLES. To simplify the conversion of the various 
mi laboratories and used in British textbooks, Is lift and drag coefficients, the following conversion tables have 
beolute units in a manner somewhat similar to the been prepared The figures are based upon the N.A.C.A,. ab- 
ystem I the British system, the lift-coefficient solute system and advance by 0.005 intervals. 
ed b I while the drag-coefficient is (Dc). The he . : ‘ , 
of the r is p, the area is (A), and the air- These tables, while not exactly applicable to all variations, 
. «Wi. t feet-ner-second are 6ufficiently closely intervaled for estimates, and are true for 
, } . a 
— lift and drag coefficients The values are calculated from the 
L=L p X A X V* = pounds cor ion factors on Data Sheets AER-WI-51 and AER-WI-52 
D D xX A Vv? pounds. If used judiciously, they will be of great assistance where 
f fficient is exactly half as great as the Amer- many conversions are to be made and will save a great deal 
A.C.A. coefficient of work 
TrINGEN SYSTEM. The coefficients employed by the Let us refer to the first table on Data Sheet No. AER-WI- 
n Laboratories are based on absolute units. The i There are two parallel columns of figures beginning with 
eater thi our N. A. C. A. units The li coeffi- the N.A.C. coefficient 0.005 and ending with the coefficient 
Ca) while the drag coefficient is (Cw) Then: 0.390 As you will see, the N.A.C.A. coefficients on which 
Cs) while the drag coefficient is (Cw). Then the tables are based, are in the left-hand columns headed 
( ( * + Vv? xX p/2 *‘N.A.C.A., Cr or Cp” To the right of these columns are 
7 ™ columns for the other coefficients such as the Engineering 
0.01 X A XV? X p/2 Units, the Géttingen Metric Units and the British system. 


AND DRAG COEFF 
CONVERSION 


LIFT 


SHOWN BELOW 








. - . os ies AR EN coefficient of 0.095 also corresponds to a Gottingen coefficient 
A.( - A I NGI. | BRITISH GOT rINGEN | of 9.500 or a British coefficient of 0.0475. Now, let us turn 
COEFI EERS COEFF. COEFF. | the procedure around, Say that we have an engineering unit 
= I on0eks c, | given amounting 0.0003968 and that we wish to find the 
f ( 0.00512 na 0.0000256 >& a | patie ™ Te “ CA Py 
K 9x L | 0.01 Ca yrresponding N.A.C.A. unit. ne ; 
€ ( 0.00512 & De | 0900256 X Cw | Follow down the column of Engineering Unite in the sec- 
K. 2x De | 0.01 X Cw | ond column until we reach the given quantity of 0.0003968. To 
= - —-- _ the left will be found 0.155, the equivalent N.A.C.A. co- 
; , : efficient. 
N . To demonstrate > us e table z », let u re 
on . . # 7 fr eae - — pad You will note that the numerical value of the Géttingen unite 
i termes of Ky when the given valec of Gx. to 15 is 100 times greater than the N.A.C.A. units, while the British 
K; 0.00256 xX Cy 0.00256 X 1.5 0.00384 units are one-half the value of the N.A.C.A. units. 
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If we follow clear across the table, we see that an N.A.C 
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Building the Epps Lightplane 


by MANLEY MILLS 


This is the first article of a series, giving full directions for the construction of a Ford motored light- 
plane that has given very satisfactory service. It was designed and built by an oldtimer in the game— 


FTER looking over the _ photo- 
A eran and specifications of the 

Epps two-seater biplane, I be- 
lieve you’ll all agree that it’s one of 
the finest examples of airplane con- 
struction in the country and equal in 
appearance and performance to any 
factory-built job in its class. Inci- 
dentally, this is an example of the kind 
of planes the anti-air craft laws of 
some states are keeping on the ground 
and the kind of work they are trying 
to suppress. 

During the past years, home-builders 
of light planes have become apparently 
prejudiced against biplanes, especially 
in the two-seater class, this type being 
given very little attention. However, 
in the final analysis, a well-designed 
biplane has no tangible disadvantages 
and is even superior to the monoplane. 
In fact, from the home-builder’s stand- 
point, the only objection to a biplane 
is the extra work required to build the 
second wing. 

The Epps biplane was designed and 
built by Ben T. Epps of Athens, Geor- 
gia, who has the distinction of be- 
ing Georgia’s first airplane pilot. He 
has been flying for over 25 years, hav- 
ing built and flown his first ship in 
1907, just four years after the Wright 
brothers made their first powered flight 
at Kitty Hawk, N. C. 

Incidentally, the ship was designed 
with the intention of placing it on the 
market, but just about the time flight 
tests were completed the well-known 
depression had become such a serious 
matter that marketing plans were 
abandoned. Everything considered, it 
is a job that is certainly worth build- 
ing and one that you will be proud of. 

One of the most attractive features 
of the ship is that it was designed for 
the easily-obtainable and inexpensive 
Model “A” Ford motor. With this 
motor, it has a top speed of 70 miles 
an hour and a landing speed of 30 


Ben T. Epps, Athens, Ga. 





The side elevation of the Epps light biplane, showing the simplicity of the design and the clean cut 


appearance of this little ship. 


miles an hour. However, for those 
who want higher performance at a 
little more expense, any lightweight 
aircraft engine up to 80 or 90 horse- 
power may be installed. 

At present, the ship is powered with 
a Wright Gipsy 90 horsepower, four- 
in-line, air-cooled engine, which weighs 
285 pounds, just about 40 pounds more 
than the Model “A” installation. Thus 
powered, the top speed is around 95 
miles an hour, and the landing speed 
35 m.p.h. Other suitable engines are 
the Warner Junior, the Menasco Pi- 
rate or the Velie M-5. A well-placed 
advertisement should help you locate 
a good second-hand engine of any of 
these makes. A good Model “A” Ford 
engine will cost about $75 to $100, in- 
cluding the cost of converting it for 
airplane use. 

There is nothing about the con- 
struction of the plane that is beyond 
the ability of the average person, with 
the possible exception of the welding 
which should be done by a skilled weld- 
er. Also, it will pay you to study 





Front elevation of the Epps biplane. It is a simple and economical plane for the amateur builder 
and fiyer, 


A Ford engine is in the nose. 


every detail of the plans carefully be- 
fore beginning construction and be 
sure you know where every part fits. 

If you do not have any experience 
in airplane construction, it would help 
considerably to enlist the help of some- 
one who has built at least one plane. 
However, this is not absolutely neces- 
sary if you will follow the plans and 
instructions carefully and not try to 
rush things. 

Take your time, and remember that 
not only your life, but also your pas- 
senger’s, depends on your workman- 
ship. The best of materials are none 
too good. Order them from reliable 
supply companies, and don’t skimp on 
any of the parts. Do this and your 
plane will be as safe as any factory- 
built job. Often, expensive material 
is cheap in the long run. 

Before actually beginning construc- 
tion of the plane, make an itemized 
list of everything that will be needed, 
even to screws and thread. You’ll find 
this will be very convenient and will 
save a lot of time. The cost of all 
materials, not including the motor, 
will vary considerably due to changing 
market prices but should not exceed 
$500. If you can’t afford that much, 
you might get another fellow to share 
ownership of the plane with you, 

Ordinary hand tools, such as you 
probably already have on hand, are all 
that are needed, but, of course, if you 
have any motor-driven tools, such as a 
band-saw, it will speed up the work 
considerably. 

Here are the tools you need: A 
bench vise, hand drill with an assort- 
ment of drills up to % in., screw- 
drivers, monkey wrench, pliers, an as- 

(Concluded on page 106) 
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Scale Plans of the Epps Plane 


Below will be found a three-view drawing which shows the overall dimensions of the Epps light biplane, 
its weight and performance. Two motors are compared in regard to performance and weight, a con- 
verted Ford engine and a Gipsy or similar aviation engine. 
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Epps Lightplane 


(Continued from page 104) 








sortment of cabinetmaker’s clamps, 
brace and bits, small hammer, heavy 
metal shears, hacksaw with plenty of 
blades, coarse and medium files, coping 
saw, ripsaw, cross-cut saw, nail-set, 
center punch, and a machinist’s ham- 
mer. Besides these tools, you should 
have a good supply of sandpaper. 

A roomy well-lighted shop with plen 
ty of floor space should, if possible, b: 
chosen in which to build the ship. How- 
ever, if you’re really anxious to build 
it, you won’t let the lack of space stop 
you. 

Both wings of the Epps biplane have 
an overall span of 28 feet and a chord 
of 4 feet. The ailerons are located 
on the lower wings only, and are of 
large area to insure adequate control 
at stalling speed. They are operate 
by bell-cranks and push-pull tubes. The 
elevators are also operated by a push- 
pull tube. Both cockpits are roomy 
and comfortable, visibility being excel 
lent from either seat. Dual controls 
are provided. Those in the front cock- 
pit can be removed or replaced in a 
few moments. 

In the Gipsy-powered job, an extra 
gasoline tank has been installed on 
top of the center section, as may be 
seen in some of the photos. With the 
Ford engine, the fuselage tank has 
sufficient capacity, so the center-section 
tank isn’t necessary unless you want 
a longer cruising range. Also, notice 
that a slight modification has _ been 
made in the landing gear since in- 
stallation of the Gipsy motor; a “V” 
brace has been added on each side be 
tween the fuselage and shock struts. 

BUILDING THE RIBS 

The ribs are made of “4x %_ in. 
spruce, the joints being made with 
1/16 in. plywood gussets, glued and 
nailed in place. The front part of the 
rib is sawed from %8 in. plywood, hol- 
lowed out for lightness as indicated 
in the plans. In selecting material, be 
sure that it is entirely free from dé 
fects, and of the best quality obtain- 
able, 

The first thing to do is to make a 
rib mould. Following the dimensions 
given in the accompanying drawings 
of the rib, make a full-size pattern on 
a heavy sheet of wrapping paper. Glue 
it to a heavy board about 8 in. wide 
and 5 feet long, smoothing out all 
wrinkles. Then, nail strips of % in. 
square material around the outline and 
on each side of the truss member po- 
sitions to hold the members in place for 
assembly. 

Cut a supply of gussets from th 
1/16 in. plywood. Place the members 
of the the rib, cut to length, in the 
mold. Apply freshly-mixed casein glue 
to both joints and gussets, nailing the 
latter in place with % in. x 20 ga 
nails. When all joints are dry, turn 
the rib over and fasten gussets on the 
opposite side in the same manner. You 
wil need 37 full-length ribs, and 18 
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The upper figure is the pattern 
of the rib which gives the out- 
side contour of the ribs. This is 
a deep wing section that gives 


F Rowe plenty of room for strong spars. 





PAA , 





ribs extending back only as far as the 
rear spar will be needed on the lower 
wing at the aileron position. 

Note that the end ribs of the center 
ection and wing panels are covered on 
the outside with 1/16 in. plywood, con- 
sequently, gussets will not be needed 
except on one side of these ribs. 

There are 18 compression ribs in 
the entire wing assembly—two in the 
center section and four in each wirg 
panel. These are just regular ribs 
with the compression struts glued and 





Specifications of the Epps 
Biplane 


Span, both wings 28 ft. 
Chord, both wings , ft. 
} 


Gap between wings 


} ft. 9 mn. at tips 
Stagger 15 in. 
{ ngle of incidence » Upper wing 
3 degr¢ es 
Angle of incidence, lower wing 
146 de grees 
D he dral, uppe r wing 


Dihedral, lower wing 


0 degrees 

2 degrees 
Total wing area, tncludin J ailerons 

209 sq. ft. 

lileron area, each 10 sq. ft. 
Length of plane, over all pa ae 

19 ft. 9 in. 

ft. 9 in. 


Height, over ail 


” 


WEIGHTS, WITH FORD MODEL “A 
MOTOR 

Weight empty 700 lbs. 
Pay load 320 lbs. 
Disposable load 80 lbs. 
Total load 400 lbs. 
Weight loaded 1100 lbs. 
Wing loading 5.26 lbs. per sq. ft. 
Power loading 27.5 lbs. per hp. 











nailed in place as shown in the rib 
drawing. You will have to cut a notch 
44 in. wide and 1/16 in. deep in both 
ends of the compression struts, and in 
the vertical rib members next to the 
spars. This is to provide clearance 
for the internal brace wire fittings, 
which are installed after the ribs are 
fastened on. Note that the end ribs 
in the center section and wing panels 
have a compression strut on one side 
only. 

The full-length ribs adjacent to the 
ailerons have the part behind the rear 
spar covered on the outside with 1/16 
in. plywood. Keep this in mind when 
making these particular ribs, and leave 
the gussets off where the plywood re- 
inforcement goes. 

In making the aileron ribs, of which 
24 will be needed, the rear part of 
the regular rib mould may be used by 
modifying it slightly, though it would 
probably be just as easy to make a 
separate mould. The aileron horn, it 
will be noted, is mounted on an extra 
rib, installed between the regular ribs, 
covered on both sides with 1/16 in. 
plywood, no gussets being required. 
Before covering it, however, glue in a 
sx1!4 in. filler block of hardwood at 
the front of the rib where the horn 
attachment bolts go through. Also 
cover the end ribs of the ailerons on 
the outside with 1/16 in. plywood. 

You'll need 50 false ribs in the wing 
assembly. That sounds like quite a 
bunch, but since they are sawed from 
plywood, you can cut out 
at a time. Use the same pattern you 
used in making the front part of the 
regular ribs, but leave out the notches 
for the capstrips, since they, of 
course, won’t be necessary. Round off 
the edges to prevent them from cut- 
ting the cloth. A %x% in. triangular 
strip of wood is glued and tacked to 
each side of the false ribs, as indicat- 
ed in the drawings. 

END. 
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What Our Readers Are Building 


A department devoted to our readers’ activities in airplane, glider and 
engine construction, showing the latest developments. 








Read About ’em Here 











*B. GORHAM, 3439 Drummond 
E. Place, Chicago, Ill., starts the 
ball a-rolling with his neat little ship. 
It took him 18 months to complete the 
job, only to discover that it cannot be 
flown in the State of Illinois and that 
the U. S. Department of Commerce will 
not issue an experimental license for 
t. And ain’t that tough? 

The ship has a span of 27 feet and 
1 wing area of 110 square feet. It is 
provided with a wide split landing- 
gear and welded steel fuselage. You 

ll note the automatic banking vanes 
yn top of the wings. A Heath-Hender- 
son engine powers the job but, so far 
as practical results are concerned, it 
might just as well be without an en- 
gine. The state laws have bitten again. 

And now we have the monoplane 
constructed by Charles Michalski, 85 
Ames St., Methuen, Mass., who gives 
us a more complete story of his under- 
taking than in a previous issue. He 
tarted to build the ship in a Boston 
odging house and completed the wings, 
fuselage and tail surfaces there. 

Quite often, he says, he had to stick 
part of the fuselage out of the window 
to get room to work in. And then 
came the problem, one Sunday morn- 
ng, of getting the plane out of the 
room. The window frames came out, 
and after four hours work the parts 
vere on a truck headed for his father’s 
home. And he says, “the lodging-house 
keeper almost went nuts when he saw 
his window out.” 

Then came the covering and an in- 
spection by a transport pilot who pro- 
claimed the job O. K. and agreed to 

st hop the ship. However, the in- 
spectors got wind of it and told him 
that it would be just too bad if they 
were caught flying it. Well, there’s 
just one more lightplane for sale 
cheap. That’s the answer. 

\ letter from Herbert F. Orton, 

ce-president of the Oregon Light- 
plane Association, is a welcome addi- 
tion to this department. He sends us 
a picture of a sweet looking little ship 
built by Walter Rupert, 1000 Michi- 
gal Ave., Portland, Ore., for which 
we thank him. 

This ship was formerly powered by 
a Henderson engine but that kicker has 
now been replaced by a Salmson. And 

sure has performance for on test 

showed 1,200 feet-per-minute climb 
and a top speed of about 110 m.p.h. 
It has a 27 foot Clark “Y” wing and 
veighs about 425 pounds. Friese type 
ailerons are fitted and the fuselage is 
provided with a side-door like a Heath. 


Two of These Planes Are Grounded—One Flies 











E. B. Gorham built this little ship only to get turned down by the Illinois Aeronautical Commis- 
sion after it was completed. Just one more victim of a fool law that has tied up aviation 
indefinitely in this state. 








And now we show the fine little plane built by Charles Michalski, who started the job in a Boston 
rooming-house and, finally, was grounded by the Massachusetts state authorities. 





Walter Rupert, builder of this fine little ship, is fortunate to live in Oregon. He and the other 
members of the Oregon Lightplane Club are free to fly as they please in Oregon without interference. 
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The Straughan Ford-Engined Biplane 








The Straughan biplane is a remarkably clean looking little ship with the Ford engine neatly cowled 
and with a sturdy looking landing-gear. The side-by-side seating arrangement makes it ideal for 
instruction. 


HIS new plane, recently devel- 

] oped by the Straughan Aircraft 

Company, Wichita, Kansas, is a 
two-place open land biplane with side 
by side seating arrangement to be 
used mainly as a training plane. 

It is designed for building up flying 
time for students and is powered by a 
Model A Ford motor. Aside from be- 
ing powered with the Ford engine, it 
is just a simple sturdy biplane. It is li- 
censed to carry 1,000 pounds, weighs 
581 pounds empty, 998 loaded and 
without the Ford engine installation 
the ship itself only weighs 292 pounds. 
The plane, even with the engine, is so 
light that one man can handle it alone. 

The engine is enclosed with hinged 
cowling that tightens down with fast- 
eners like those used on _ suit-cases, 
which makes the engine readily access- 
ible. Magneto ignition is used for the 
ignition equipment. The wings are of 
conventional wood and fabric construc- 
tion and the fuselage and tail are made 
of chrome steel covered with fabric. 

The wing span is 28% feet, while 
the length of the plane over all is 19 
feet, 842 inches. Propeller speed at 
cruising is 1,700 revolutions per min- 
ute and top speed at 1,900 r.p.m. This 
plane has the shock type landing gear 
in conjunction with air wheels and dual 
controls with standard equipment. It 
will land and take off in small fields, 
only ninety steps being taken until it 
is off with a full load, in seven and 
five-tenths seconds. It is guaranteed 
to not go into a tail spin. 

It will climb 400 feet in the first 
minute and has a landing speed of 28 
miles per hour. The service ceiling is 
estimated at 10,000 feet with an ab- 
solute ceiling of 12,500 feet. The cruis- 
ing speed is 68 miles per hour, while 
the top speed is 78 miles per hour. It 
has a cruising radius of 140 miles. 

The gasoline tank on this little plane 
has a capacity of seven gallons, which 
enables it to fly for two hours between 
re-fueling times. The fact that the 


plane is small enough to land on the 
highways and that the Ford engine 
uses ordinary automobile gasoline and 
oil makes it a good patron of any or- 
dinary filling station. Ordinary Ford 
parts are used in making repairs. 

The Straughan price is $990 f.o.b. 
Wichita. This low price, and the econ- 
omies obtained in the operation of the 
plane on account of using the Ford 
engine, in the opinion of the manufac- 
turers, places it so far in advance of 
the present low-priced production 
plane. 


SPECIFICATIONS FOR STRAUGHAN 
BIPLANE 

ese 28 ft. 6 in. 
Length overall ............... 19 ft. 8% in 
Cruising speed oe 6 
i ae 78 m.p.h. 
Landing speed ....28 m.p.h. 
Service ceiling ....10,000 feet 
Absolute ceiling ... ...12,500 feet 


Wing span .... 


Cruising radius ............. 140 miles 
Weight empty a Oe 
Gross weight ................... 998 lbs, 


It rather appears that this is a direct 
answer to Director Vidal’s prayer for 
a $700 plane, for undoubtedly it could 
be brought down to this figure if placed 
in quantity production. It is just this 
sort of plane that will popularize avia- 
tion with the masses and bring down 
the cost of training within the reach of 
the average aviation fan. 

The adoption of light motor-car en- 


“ gines for lightplanes is one of the 


prominent factors entering into the 
solution of the low cost problem, for 
they can be obtained at a cost far be- 
low that of the cheapest aviation 
engine, are strong and rugged and elim- 
inate the necessity for fancy aviation 
gasolines and oils. It is likely that solo 
flying could be sold at a profit at the 
modest rate of $2.00 to $3.00 per hour. 

In its general arrangement and per- 
formance, it checks up rather closely 
with the Epps lightplane described in 
this issue which is also Ford powered. 


What Gen. Mitchell Thinks 


RIGADIER-GENERAL WILLIAM 

E. MITCHELL is ready to take 
over the leadership of the new federal 
department of aeronautics, if and when 
one is created. 

The man who commanded America’s 
war pilots in battle and who was after- 
wards court-martialed for criticising 
her air policy,—hard-hitting self-confi- 
dent critical “Billy” Mitchell—is being 
listened to these days as he talks about 
the future of aviation and a unified 
air policy. 

An independent unified air force has 
been his cry for years,—a more or less 
unheeded cry. People called his ideas 
wild and visionary. They intimated 
that his place was on his Virginia 
estate, fox hunting, rather than trying 
to dictate to the government. But to- 
day, with aviation policies being over- 
hauled and with the growing knowledge 
that this nation ranks behind other 
major powers in the air, General 
Mitchell’s views seem much more sane 
and sound to aviation leaders, con- 
gressional committees and to air- 
minded people in general. 

He is the same jaunty swaggering 
figure as of yore, in a gay checked suit 
and spats, tan shoes and a light felt 
hat—swinging his inevitable cane. He 
still talks fast and confidently and one 
feels that he has the whole air set-up 
planned to the last minute detail. His 
mind is the true mind of a General, 
mapping out complicated campaigns 
effectively. 

“I would airplanize the world, the 
way we motorize it,” was one of his 
remarks. And—‘“I’m for airships, 100 
percent.” 

“We have got to get a brand new air 
policy and a means for carrying it out,” 
he continued. “We must create, equip 
and train an air force and foster civil 
and commercial aviation so as to make 
it a leading factor in the country.” 

He believes that the army should 
carry the mail, but that it will take 
three or four years for the army boys 
to regain “their lost art of flying,” an 
art which was lost because economy 
measures, enforced by army leaders, 
did not permit them to have enough 
flight training. 

“They were only allowed a two 
hour’s flight from the army base, be- 
cause the Army was afraid they might 
break up a ship,” he stated. 

Mitchell believes that commercial 
lines should have straight-out subsidies 
for passenger flying. “All passenger 
ships should be equipped with cabin 
parachutes, which are now perfected 
so that they can let down 12 people at 
once,” he declared. Defrosting and 
blind flying equipment which will lick 
the weather hazards should be on 
every ship. Many of the ships flown 
on passenger-carrying lines now are 
unsafe, he believes. 

“There are three things on which we 
must concentrate,” he continued. “We 
must carry passengers at a reasonable 
rate of speed, getting the greatest 

(Concluded on page 126) 
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Building the 


by 
PAUL W. LINDBERG 


1 Model Editor of 


POPULAR AVIATION. 


TE hav ad a great number of 
WV letters in the past requesting that 
I Monocoupe. We 

ne better and have gathered 


ians I tne 


erial on newest Monocoupe 
D-145. This model has very clean 
lisa < flyer. 
ng t onstruction of this model 
laboratory, we devised a method 
talling removable wing panels, so 
model may be placed in a small 
raveling to and from your 
g neid 
The model ha adjustable controls 
uminun ges, fool-proof shock- 
new mproved method of 
g the motor, and all the details 
yf eting an authentic 
e mm 
In building the model, all dimensions 
juickly and accurately deter- 
g a ruler on the part 
neasured he plan is printed 
e. If you sh a larger model, 
e tl ! urement by the 
l f iners 
r scheme of fuselage, wings, 
ge Dia Cream, the re- 
of the ship being trimmed in 


The frame work of the Monocoupe D-145 before covering. 
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onocoupe D-145 





This photo does not do justice to the fine appearance and the excellent workmanship displayed on 


our “lab” model. 
red with a white pin stripe bordering 
same. 

CONSTRUCTION OF FUSELAGE 
The fuselage sides are built from 

square balsa. The longerons, verticals, 
diagonal braces, etc., are held in place 
until securely cemented, by inserting 
straight pins on either side of strips 
wherever needed. After the two sides 
are completed, the cross-members are 
cemented into their proper locations. 
Check carefully from front to rear for 
alignment. 


Cut the formers from sheet balsa 





Note the window in the upper wing. 


It is one of the finest we have yet produced. 


and cement in their | 
tions as shown on the plan. The 
ring which fits on front 


respec 





posl 





balsa 


of fuselage, is 


cut from 4%” thick balsa and cemented 
together as shown on the plan. Afte 
this has been properly shaped and 


sanded cement to front end of fuselage. 


The 'x stringers should now be 
cemented over the formers on the fuse 
lage. 

Please note that strings ire ¢ 


mented to outer edges of formers so 
that a smooth covering job may be ob 
tained. This el s all ] 
formers. A stiff grade of paper is use 
for cowls 1 and 2 between balsa nos 
ring and formers 1 and 
which are clear 





ly printed on plan 


MOTOR COWLING 
The front part of cowl is carved and 
sanded to shape from a bal 
Use a stiff grade of paper for rear part 
of cowl which is cut 4%” in width. Ce- 


a block. 


ment to balsa cowl, overlapping balsa 
ts”. Lower rear part of cowl cut 
away to permit carburetor to project 
through. 
DUMMY MOTOR 
The motor is built up entirely from 


balsa and sheets of paper. 
ders are built first, using the 


The cylin- 


sheets of 


paper cut into disk, etc., to represent 
the fins. The layers in between these 
are made of sheet balsa ss” in thick 
ness, 

These are cut smaller so as to make 


the cylinder more realistic. The crank 
case should be made from layers of % 
stock, cemented together and shaped as 
shown on the plan. A solid block of 
balsa may be shaped up equally as 
(Concluded on page 114) 
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Monocoupe D-145 


(Continued from page 109) 








well. After the cylinders and crankcase 
have been completed, cement the seven 
cylinders in their proper locations on 
the crankcase. 

The rocker-arm caps and push-rods 
should be shaped and cemented to the 
motor. Paint cylinders black, crank- 
case aluminum, push-rods aluminum, 
other small detail, black. 


LANDING GEAR 

Select a fairly strong grade of balsa 
and shape all landing gear struts as 
shown on plan. Small pieces of piano 
wire are cemented to the front and rear 
part of struts, which in turn are re- 
ceived by bushings cemented to bottoms 
of longerons. 

The streamline wheel coverings aré 
cut to shape and built up in three sec- 
tions. Carefully carve and sand to a 
streamline form so that they may be 
cemented to landing gear struts, which 
carry a fairing at lower ends of struts. 
The fairings at top of struts are carved 
and sanded from a soft grade of balsa. 

Allow a little clearance between fuse- 
lage and fairings, so that action of 
shock absorber may take place without 
fairings binding against fuselage. The 
shock absorber is formed from a piece 
of 0.29 piano wire, this being cemented 
securely to streamline wheel coverings, 
and left free where it enters fuselage. 


CONSTRUCTION OF WING 

Cut all ribs from #” sheet balsa 
Lay a sheet of wax paper on the plan 
and pin leading and trailing edges and 
center spar in position. The ribs are 
now placed in an upright position in 
their proper locations and cemented. 

Make wing tips as shown on the plan 
from 7x” sheet balsa. We recommend 
this type of wing tip, as it is far sim 
pler to construct and neater in appear 
ance. 

The ailerons are now built into the 
panels. Ailerons will eliminate the need 
for building “wash-in” into wing. We 
recommend that you build your model 
with all movable controls, as you will 
need these to control your model under 
flight. Aluminum hinges are cemented 
into position after wings, etc., have 
been covered with tissue. 

TAIL GROUP 

This is made entirely of balsa and is 

constructed upon the plan. 


COVERING FUSELAGE, WINGS, ETC. 

In covering the fuselage, cover in 
long narrow strips, from front to rear, 
as this is the only way in which a 
smooth covering job will be obtained. 
When completely covered, shrink tissue 
with a coat of water, when thoroughly 
dry, give two coats of clear dope. 

Wings are covered with larger sheets 
of tissue, as wrinkles are not apt to 
take place on larger surfaces. Cover 
tops of panels first, and finish up by 
covering bottoms. Cover ailerons sepa- 
rately. Shrink and dope in same man- 
ner as fuselage. Aluminum hinges are 
cemented into position. 


A Replica Model of the Martin Bomber 
by PAUL W. LINDBERG 
(See Cover Drawing) 











HILE the Martin Bomber does 

not lend itself to flying scale 
model proportions, it does make a 
wonderfully attractive solid replica 
model for the ornamentation of your 
den or living-room. It is for this rea- 
son that I have made out the drawing 
below for the construction of a solid 
model of this ship and I trust that you 
will agree with me on its interesting 
appearance. 

While the drawings are as complete 
as they can be made, in a three-view 
layout, further information can be had 
from the cover drawing of the Martin 
Bomber appearing in this issue. The 
cover drawing is particularly valuable 
in respect to the color scheme and 
similar details not possible on a layout. 


All parts of this ship are carved out 
of solid balsa wood and this includes 
the wings and tail surfaces as well as 
the fuselage. The drawings show the 
full size dimensions of the large ship, 
but these can be scaled down for any 
desired size of model. 

It is probably simplest, in making 
such reductions in scale, to think of 
the given dimensions as being inches 
instead of feet and then dividing them 
by 10, 6, 5 or whatever reduction you 
wish to make. 

At the bottom of the sheet are cross- 
hatched sectional views taken through 
the wings and body, the sections be- 
ing connected together with dotted 
lines to show their relative location. 
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vat the Industry is Doing 


Latest bulletins from the airplane, engine, equipment manufacturers 
and dealers boiled down into a 
this department 
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Airway the Douglas flagship 
carried more than 
delivered to the 


have 


e in America 





a veteran having 


assenge r was 


ing that is 
ordinary 
the an- 
line is 


device 
th con 1 air from an 
ed without 
The 
sprays, a wind- 
that is 
oil or 





hose 
1 of two wen utility 
and a mbination spray 


well a 


have 


commission 


COMPANY 


. just 
Lockheed 1% a into 


for 
tive and pro- 
on to Mexico City. The 
means of testing 
the president of 
f n I o City to Akron in a 

than that 


sales 


plane will also afford a 
The first trip brought 


greater 


land. 


Dutch Airlines, hopes to 


the Dou DC-2 in the Melbourne 
ace The K.L.M. thinks that their chances 
nning the race are not unfavorable because 


nutshell. 
are invited. 


Contributions to 





Dining car service on the TWA is now a fact. 


regard to noiseless smooth operation has made dining and sleeper 


they say that their Dutch pilots know every bladk 
of grass on the road up to Batavia 

THE AIR-EXPRESS DIVISION of Railway Express 
Agency announce startling gains in the volume 
of their business of air-shipments. The number 
of shipments for April, 1934, topped those of 


April, 1933, by 188 per cent. 

WHEN Mrs. Nettie Hefter boarded a train from 
Chicago, bound for the West Coast, she found 
that she had left her eye-glasses at home She 
wired her son who placed the glasses aboard a 
United Air Line plane and when the train 
pulled into Kansas City, she was handed her 


much needed optics 


THE NEW VULTEE transport plane is the center 
of attraction, these days. It has many new and 
practical features, the most interesting of which 


is probably the retractable landing 


gear. 


new type 


International 
However 
people for 


ANYONE wishing to attend the 
races can do so by taking an airliner. 
this offer is limited to relatively few 
the fare the airliners 
$3,400 this must 
transportation to Europe. 


will be 
be 


on approximately 


and to added the cost of 





FAIRCHILD aerial c:z produced in a number 
of types, being branches of 
aerial activity from strip-mapping to aerial tar 


get 


meras, 





are employed in all 


practice. 


ECLIPSE Aviation Corporation, East Orange, N 


J., have supplied the new 12-place “Electras” 
with many important accessories such as direct 
cranking electric starters, booster coils, singk 


voltage battery charging generators, retractabl 


landing-gear motors, etc 


BENDIX Corporation, South Bend, Ind., are noted 
for its air-minded body of employes. More than 
150 of the employes have registered in the avia- 
tion ground school conducted under the direction 
of H. S. Cole the of the 


Bendix Service School. 


who is also director 





LAKEWOOD 
Ohio, have 


Engineering Company, Columbus, 


announced a new system of neon 


The constant improvement in transport planes in 
service possible. 


flasher lights that hav been ap] 







1 ri 
at airports As the neon lamps talk 

energy, a small storace battery is er yed in 
each lighting unit, thus doing away with the ex 
pense of underground electric cabk and other 
complication Such units can | ol ted at 
from 1 to 2 cents per day and th ghts are 
visible at a distance of two mil 

WILLIAM EDWARD RBOEIN¢ of the board 


of Boeing Airplane C 


ompe 








craft & Tres be a) ! 
ed the Gugg i f 
achievement in ‘ t tu 
transportation 

EASTERN Air Transport have dev la new port 
able “gang-plank” for the convenier of pa 
sengers boarding their Condor Essentially, this 
consists of a short flight of ste; with hand 
rails, mounted on wheels so that it can be 
quickly pushed up to an incoming shi 


THE PACKARD 





MOTOR CAR COMPANY has recently 
been assigned a most interestir tent on a 
glow spark-plug which, it 1 med ill be 
employed as future equipment The glow pa 
plug solve many of the difficultic experienced 
at present with the high ter n ignition system 
because there are no internal short ts 1 
sible with the glow typ« 1 
DINING SERVICE on tl rWA i ‘ tablished 
and popular with the patrons of these lines 
This service is only made possible | recent 
developments in sound; fing and steady fly 
attained by the use of automatic | t rh 
railroads have nothing to offs ‘ k ‘ t 
equally be offered by t 1irways 
AIR-BRAKES deaccelerators or whatever you 


choose to call them, are now standard « 


ment on all of the transport plan now being 
produced and are being used in rapidly as 
ing numbers on sport-type planes. The Sev« y 
is a late comer to this field 
CURTISS-REYNOLDS AIRPORT Glenview,: Il is a 
busy place The hangar certainly bears evi 


dence of a Stinson salesman’s visit for there are 


new Stinson cabin jobs all over the place. 
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Recent Patents in Aviation 


A page of interesting aviation patents issued by the United States Patent Office. This information is 
supplied monthly by Rummler, Rummler and Woodworth, Patent Lawyers and Engineers, 7 S. Dearborn 


AIRPLANE DESIGN, No. 91,184 
Robert W. Ayer, Wayne, Mich., assignor to 
Manning & Co., Chicago, Ill. Issued December 
19, 1934. Term of patent 7 years. 
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A patent on the design of a tri-motor trans- 
port plane (Stinson) with gull wings and faired 
wing-engines. External struts from fuselage to 
wings is a novel point in this desigr 

. * . 

GLOW IGNITION PLUG, No. 1,957,762 

Hermann I. A. Dorner, Hanover, assignor by 
mesne assignments, to Packard Motor Car Co., 
Detroit, Mich. Issued May 8, 1934. 12 claims. 








An ignition plug for low tension battery cur- 
rent in which the igniting means is a coil of 
incandescent wire. The gasoline vapor is ig- 
nited by contacting the incandescent wire and 
not by spark. 

o . o 
ATTITUDE INDICATOR, No. 1,959,309 

Wesley L. Smith, Cranford, N. J., assignor 
by mesne assignments, to Eclipse Aviation Cor- 
poration, East Orange, N. J. Issued May 15, 
1934. 7 claims. 














St., Chicago, III. 


An attitude indicator for an airplane which 
moves a pointer in response to movement of 
the aircraft about two of its axes. An auxil- 
iary pointer, actuated by the first pointer oper- 
ates when the aircraft is moving about its 
third axis and one of the first axes simultane- 
ously, for indicating the attitude of the craft 
in respect to the third axis. 

. . . 

RETRACTABLE DEVICE, No. 1,958,486 

Nicholas J. Medvedeff, Beechurst, N. Y., as- 
signor to Aircraft Improvement Corporation, 
New York, N. Y. Issued May 15, 1934. 23 
claims. 
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An airplane carrying a fixed wing and an 
auxiliary wing pivoted to the fuselage, the lat- 
ter being arranged so that it can be swung 

or an effective flying position transversely 

til the wing extends flat against the fuselage. 
**e 


EXHAUST MUFFLER, No. 1,947,987 
Charles E. Hathorn, Hempstead, N. Y., as- 
signor to Curtiss Aeroplane & Motor Company, 

Inc. Issued February 20, 1934. 7 claims. 





» 19 10 
A muffler and engine manifold with an outer 
perforated with holes for the admission of 






gases from the engine, the gases mingling 
outer space. The muffler is attached 
to the exhaust ports of a multi-cylinder 
engine and the gases are further diffused and 
silenced in the interior of the inner shell by 
€ ansion 
*¢ es 
WIND INDICATOR, No. 1,960,735 

Walter H. Frank and Thomas Carroll, Wash- 

ington, D. C. Issued May 29, 1934. 6 claims. 
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t at 40 
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system for visibly indicating the direction 
and velocity of the wind at airports. A sys- 
te in which the wind velocity and direction 
are determined by a stream of heated oil. 





. . a 


BRAKING SYSTEM, No. 1,960,762 
Ellingwood H. Towle, Marchmont, N. Y., 
assignor to United States of America as repre- 
sented by the Secretary of War. Issued May 
29, 1934. 4 claims, 
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A landing gear with the wheels in pairs and 
a brake for each of the pairs. A sprocket is 
carried by each of the wheels and a chain car- 





ried around these sprockets carries the effect 
of the brakes on the rear wheels to the front 
wheels of each pair so that all of the wheels 
are effective with one braking mechanism. 


INSTRUMENT LIGHTING, No. 1,951,783 

Myron G. Beard, Farmingdale, N. Y., as- 
signor by mesne assignments, to Curtiss Aero- 
plane & Motor Co., Inc. Issued March 20, 1934. 
1 claim. 








A means for lighting an airplane instrument 
board by ultra-violet light. The pointers and 
graduations on the instruments are covered with 
a sensitive paint that becomes luminous when 
acted upon by the ultra-violet light. Two 
sources of light are located to the right and 
left of the pilot's position with a filter for each 
light between the light and the instruments, 
the filters permitting only ultra-violet light to 
pass, 


VARIABLE PITCH PROPELLER, No. 1,951,320 

Werner J. Blanchard, Hempstead, N. Y., as- 
signor to Curtiss Aeroplane & Motor Company, 
Inc. Issued March 13, 1934. 10 claims. 





A variable pitch propeller in which the blade 
angle is varied through gearing by an electric 
motor. A unit assembly carrying the motor and 
gearing is detachable from the main body for 
inspection and repair. 





OR a complete description of any 

one of the above patents, send to 
the Patent Office, Washington, D. C., 
giving the number of the patent and the 
name of the inventor. A fee of 10 cents 
will be charged for a copy of each pat- 
ent. Or, you can obtain a copy from 
Rummler, Rummler and Woodworth, 7 
S. Dearborn St., Chicago, Ill. 
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Stratosphere 


(Continued from page 82) A third flight—the first 


tions. equato- 





thus be the means of saving many 
” é y stratosphere at the equator except that 


it is much colder than the stratosphere 
at this latitude. 


ves 


Samples of stratospheric air will be 


] 


trapped at several levels during the 

flight. Later these specimens will be In order to safeguard the balloon, | 

analyzed and studied in physical and nd protect it from curiosity seekers, | 

chemical laboratories. Efforts will be R. F. Cooper, head of the Goodyear- 

made to determine the character of the Zeppelin balloon room, and Jacobs are 
me layer of the upper air, which Planning to follow the first strato- 
me scientists assert is a sheath that Sphere flight in a plane and to be on 


hand when the great bag lands, 
to take charge of it. 

The Settle balloon was in such bad 
shape after its flight, that it has taken 
months to repair it for the 
this summer. 


saves life on the earth from destruc- 
on by ultra-short light rays. 

Instruments for testing, will all be 
carried in the gondola which is being 
made at Midlands, Michigan, of Dow 


metal and which is very similar to the use 


Settle balloon gondola. It is eight-and- 3ecause of its tremendous size, great 

; lf feet 2 and painted difficulty will be had with the inflation 

I if lack and nant " hite, as white re- process, even with the slightest breeze 

P he heat, and black absorbs it. blowing. It will be remembered how 

apres hy only ryote —> to a difficult it was last year to get a suffi 

he great ag, oun i “* “e porn ciently calm day for the take-off of the 

= east + of weer “pe an Settle balloon, and it will be doubly 
nav as we ¢ army cer > airs apn . 

pil : : ’ak be ’ ae ps vell uP difficult with this latest balloon because 

mets hon ¢ a 2 - ‘Maic . ia its great area of fabric will convert 
trex ré ne OD. wiajyor VE . 

Dic at v Redes . every wanton whiff of air into hundreds 
Anderson, former pilot of the big army “ering . ’ . 
blimp, the TC-1 has been choser of pounds of drag with the balloon in 

pas, cee = a tis partly inflated condition 
alternate pilot. ‘ 4 . 
“Tt won’t be any cinch to handle it,” The first flight will be technically 
Jacobs predicted known as the National Geographic- 
Providing the first flight is suecess- Army Air Corps stratosphere flight. 


ful, a second stratosphere hop has END 


been planned for September to “double 
check” the experiments and observa- 


rial stratosphere flight ever attempted 
—is planned for some time next year. | 
Thus far very little is known about the 


ready 
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ECONOMY and STABILITY Sold It 





. These Improvements 


Aine KEEPING It Sold! 


if you feel that flying is beyond your means, consider 


1 ot a Jeronca Engine 


roller and t 


l-bearing 
with impulse on magneto 
2 Streamlined Fuselage, with 

comfortaole eather up- 


holstered cockpit Aeronca cruises 28 miles on a gallon, at 77 


carries two comfort- 


this: 
m. p. h., flies wide open at 93, 


3 Completely treamlined : 2 ; : ; 

landing gear, with sing!e- ably in a side-by-side cockpit (with dual controls). 
strut, chrome-moly steel Many consider Aeronca more rugged than heavier, 
axle costlier ships. Pilots know it is easier to fly. But every- 


one knows this famous ship is unchallenged under 


Streamlined Airwheels; 
ee eg slight additional $2,000 for complete satisfaction in instruction, com- 
cost mercial and pleasure flying. 
Write for the interesting new book!e:, “Flying 
In Its Safest And Most Economical Form.” 
AERONAUTICAL CORPORATION OF AMERICA 
Lunken Airport = . = Cincinnati, Ohio 
reer RONG 
= 
Built for the Thousands Who Want a Dependable Light Plane. | 





Exclusive Agent for the TRIANGLE PARACHUTE, Made in the Aeronca Factory. 
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> a ; wan 


could be Prot D 
or Turs Recorp! 


Above you see Dr. 5. D. Brock, ol 
Kansas City, with his two WACO 
airplanes. 

On November 15th, 
Brock climbed into his 
shown at the 


1929, Dr. 
WACO ta- 
left, 


began a series of flights which, we 


perwing, and 
believe, hangs up an all-time, all- 
For, on November 
WACO cabin 
Dr. Brock 
completed four years of daily flights 


world record. 
15th, 1933, in the 
plane shown at the right, 


without a single interruption! 


Naturally, all kinds of weather 
Brock’s 
towering 


skill. 


we believe, to 


were encountered and Dr. 
remarkable 
tribute to his extraordinary 


record is a 


It is also a tribute, 
the stamina and dependability of 
his two WACOs. For most of his 
flying was done in the two WACOs 
shown above! 

Since November 15th, 1933, Dr. 
Brock has continued his daily fly- 
ing. His two WACOs will continue 
to aid him in boosting his record to 
even greater heights. 

* x x 
The WACOs for 1934 offer more 
power, more speed, more room, more 
comfort than ever before. They are the 
result of advanced airplane engineer- 
ing—tried, tested, and proved. Full 
information and specifications will 
be sent, upon request, without obliga- 


d {ddress: 


WACO AIRCRAFT CoO., 


tion. 


rROY, OUTLE 


rue 





“Ask 


WACO LEADS IN AIRCRAFT REGISTRATION 


Any Pilot” 
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Caterpillar 


(Continued from page 80) 








readily conceded first place to his ob- 
server, since Wacker left the ship first 
and landed first. 

Poor Davenport, the publicity man 
from White City, had had no chance 
to save himself, for his parachute 
snagged on a cable of the ship be- 
fore he left it. When it was finally 
burned free, his body dropped straight 
as a plummet to the roof of the bank 
building, where it was found later. 

The newspaper man, Norton, with 
his parachute burning as Wacker’s had 
been, was blown violently against the 
side of a building and when his para- 
chute collapsed at the blow, he fell 
to his death. Weaver, the mechanic, 
was burned to death in mid-air, from 
the flames of his own parachute. 

“I still have my parachute at 
home,” concluded Wacker sadly. “It 
is badly torn and one side is scorched 
as brown as shoe-leather, while the 
other side is still white and clean. My 
boys prize it very highly.” 

Although he is an automobile sales- 
man in Akron, at the present time, 
Wacker has never given up his in- 
terest in aviation in spite of his ter- 
rible experience and his two years of 
invalidism following the accident. He 
is always on hand at air races and 
air shows and has taken several cross- 
country flights as far as the west coast 
as a passenger or observer in heavier- 
than-air craft. 

END. 





Shorthand 


(Continued from page 96) 











mation is represented by an inverted 
V with the apex in the direction of 
flight. Battle front formation is rep- 
resented by a single horizontal line for 
ach element.” 

Thus are simple lines and curves 
representing fighting airplanes and 
squadrons enabling our sky warriors 
to rehearse their battles on the ground, 
then after performing their maneuvers 
in the air, to wring the last bit of 
experience and training from their 
practice by analyzing their mistakes 
after returning to the ground. 

As a matter of fact, this system is a 
heritage of naval practice where the 
tactical maneuvers of battleships are 
plotted out in complex array by various 
symbols—mostly according to a secret 
code. Owing to the greater diversity 
of the units employed, battleships, 
cruisers, submarines, torpedo boats, 
etc., the naval terminology is even more 
complex than that of the Army Air 
Corps shown here. 

But whatever may be its origin, the 
system is rapidly evolving into a 
method as concise and legible as that 
in any older other branch of the 
services. 

END. 


Capt. Ball 


(Continued from page 78) 





Huns who had dropped down out of the 
blind spot of the sun. There was a 
merry fight. 

“My windshield was pierced in four 
places, finally it was shattered com- 
pletely and flew away. My mirror was 
splintered in a thousand pieces. The 
bullets cracked and screamed as they 
tore through my fuselage. My left 
aileron was damaged, then I began to 
run short of gas. It was real sport and 
by the aid of luck with some good reck- 
oning thrown in, I managed to stretch 
my faltering flight until I was able to 
land just a mile within our own lines. 

“T slept near the plane and it was 
repaired during the night. The gene ral 
came to see me on the 24th. and offered 
me congratulations. ‘I have your nam 

ritten on a big blackboard which we 
have stuck up in the trenches to 
frighten the Huns,’ he said.” 

(Signed) Captain Ball. 

Ball was promptly promoted to a 
captaincy and made commanding officer 
of Squadron 60. By September this 
lad, who sang in the sky, had 28 enemy 
iircraft officially to his credit. He was 
now the Ace of Aces of the R. F. C 

3all, Boelcke and Nungesser, all had 
about the same number of victories 
Only Guynemer had more victories than 
sall. 

On September 16, 1916, Ball won the 
Distinguished Service Order. Ten days 
later he won the “bloomin’” medal the 

econd time with this citation: 

“Remarkable courage and skill. While 
escorting a bombing. squadron he per- 
ceived four enemies in battle formation. 
He dived down upon them, separated 
them and brought down the nearest; to 
assure himself of the destruction of this 
one Ball descended to less than 200 
jards from earth. At another time ob- 
erving twelve enemy planes in battle 
formation, he swooped down upon them 
and brought one down. Many others 
coming up, he fired three bands and 
hrought down another. He returned to 
his aerodrome, passing over the lines at 
very low altitude, with a seriously dam- 
aged aeroplane.” 

On Nov. 23, 1916, Ball received the 
following citation: 

“Remarkable courage and skill. At- 
tacking three enemy aeroplanes he 
brought down one of them. He had 
brought down eight enemy machines in 
a very short time and had forced many 
others down out of control.” 


APTAIN ALBERT BALL, D.S.O., 

4A M.C., had twenty-nine victories to 
his credit when he went to London on 
November 18, 1916, to be decorated by 
the King. Lloyd George, Prime Min- 
ister, honored the Boy Ace with a 
breakfast. Ball’s home town, Notting- 
ham, turned out to honor their hero on 
February 19, 1917, when he returned 
home after winning his thirty-second 
victory. 
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He got a new plane, a fast little craft 
mounting three machine guns—two 
fired through the prop, the third was 
mounted on the upper wing and could 
be fired in a wide circle as well as al- 
most straight up. He felt now he was 
invincible. On April 17, 1917, he re- 
turned to the front. In the pocket of 
his new tunic was an order for him to 
take command of the famous High-Hat 
Squadron 56. 

Originally, only college graduates or 
sons of lords and dukes could get into 
this aristocratic squadron. But later, 
like the Cigognes, the best pursuit 
pilots were assigned to 56. Ball, the 
Boy Ace, became the “skipper” of Eng- 
land’s most famous squadron. Only he 
and Jimmie McCudden of this squadron 
were awarded the highest of British 
medals—the Victoria Cross. 

On his flight to “56,” Ball flew into 
Hunland and got two enemy planes. 
When he landed, he learned that his 
number of victories over his Ace rivals 
had been cut down and passed. Boelcke 
now had 34 also and Guynemer 40— 
six more than Ball. The new C. O. de- 
cided to recapture first place—become 
the Ace of Aces of the Western Front. 

No two pilots paralleled one another 
as closely as did Ball and Guynemer 
Their temperaments were alike, they 
both fought furiously. Each was a re 
markable marksman; both had thei 
planes riddled countless times; both 
were shot down 7 times. Their vic- 
tories, for months, see-sawed—first Ball 
had the most, then Guynemer. 

April had its toll of pilots and Ball 
became a different boy. He seemed to 
have aged. His cheerful smile was 
only a grimace now. He didn’t plant a 
garden that Spring He neglected 
checking over his guns and plane as 
he always had done. Too many gruel- 
ing hours in the air fighting and out- 
maneuvering death. Too many long 
hours and loss of much needed sleep 
pouring over paper work, trying to 
keep his squadron’s reports up-to-date. 

His men saw the telltale signs. The 
“skipper” was fagged. He’d done more 
than his share. He’d better go to Eng- 
land and “be a bloomin’ cadet-strafin’ 
orficer.” General Higgins wanted to 
promote Ball to the rank of major. 
But Ball flatly declined. Majors only 
did swivel chair flying and no fighting 
—except possibly occasionally at a 
binge. 

Then came through the last official 
citation Ball was to personally read: 

“For his unfaltering and brilliant 
courage: from April 25th. to May 6th, 
he took part in 26 combats, destroyed 11 
enemy aeroplanes, made two fall out of 
control, and forced down many others. 
In all these encounters Ball flew alone. 
On one occasion he attacked 6 enemy 
aeroplanes, he fought twice against 5 
and once against 4. At another time, 
with two other pilots, he attacked an 
enemy formation of 8 aeroplanes. In 
each of these cases he triumphed over 
an adversary. All together Captain 
Ball has destroyed 43 German aero- 

(Concluded on page 120) 
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| The Vultee y ~~ ies ccessories 
(Continued from page 76) Ww he n you need model airplane accessories, think of SELLEY. We 
. he largest and most complete stock of any concern in the 
rid. Your requirements taken care of on 24 hours’ notice. Try us 
i. since both American Airlines ~_ New Guns Die Cast “RUBBER 1 TIRED. ‘WHEELS 
i the Airplan Development Corp. : Aluminum Dise Rub- Aluminum Disc Rub- 
ae we ‘ pa a : . ; eo : ¥ I , any eons BOMBS 7 oe Tail Wheels ber Tired Air Wheels 
re Cord subsidiary companies or have a MOUNT 4” dia. Sc ea. 1” dia 18e pr 
Cord affiliations has been test flying 1%” long B 25¢| AN ee tie 4 - 1% dis 280 pe 
rd ¢é ations, a J %” dia 7e « ” : 
. : : f 3 . 7 =~ 1%” long A 30c D y %” dia 8c ea 1%” dis 25¢ pr 
ship on several of its routes. The ——,  § i” Sie ae ae ieinie Ribas 
Vultee V-1A is expected to be placed on | «gg ew reuNs e | j .@) 16 dia eo ce. Aluminum Dise 
. + aa e . 7 
American Airlines’ Chicago-Dallas-Fort 2” Double R Balicen Tire 1 3/16” dia.....30¢ pr 
A i ‘ co fan 150 | P Alem. Dise 1%” Se = br 
\ t “O ». operating on approxi- | y ” . 2 -, aia py 
— & nn PURSUIT TYPE if : | > -22 3” dia 600 pr 
mately a 4 hr. 45 min. schedule over trate} GUNS D 6 2” dia 30¢ pr 5%” dia. ...$1.25 pr 
. -t : 5c ‘ * “ ~ 
t 931 mile route. S *, Sear 5c \ re) -—. gy Fe Swivel Joint Fork 
oe _ = 1%” long Se | 1%” _ 30c pr and Axle 
One can’t help but think, on apprais- E TYPE E E lk” dia. 33¢ pr @  % wp to %” wheel 10 
ne t hi hat the Airplane vel]- 1%” long 15¢ | 2” dis 35¢ pr % up to %” wheel 15e 
ng the ship, that the Airplane Devel iy oo : Ss il on Rubber lied Wheels, 4c Pair 
opment Corporation has an eye on the “af © 1%” long ~...100 | 13/16” se | — 
: . un ) 
! tary possibilities of the Vultee as wh, pummy rat- |)" oe UNTIRED WHEELS 
a . as SG CHET GUN Torpedo... 15¢ Celluloid Air Wheels Celluloid Untired 
well as the commercial certainties. A T %” 100 %” dia, 10¢ pr % dia 80 pr 
1 Postage 3c Each ” " 12e 1” dia 10¢ pr 
litary version would make an excel- —_ ___ Postage 3c Each = on - 1%” dia iSe pr 
- : . 3 BALSA WH Ls %” dia. 20 
ent attack or observation ship and the WING AND TAIL LIGHTS Balloon Tire Shape a boy ho 
entual development of a twin motored fuk wat yen | ee Se" meee be ont 7, = hn Cepiutele Pants 
. wan i | For 15” model 15e set %” dia 6c pr %” or il whee! 
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- \ Suitable for Flying Modeis uy Lene Geile Tee Turnbucktes 
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Capt. Ball 


(Continued from page 118) 











planes and one balloon. In many en- 
counters his machine was seriously in- 
jured; once to such an extent that it 
required the most marvelous skill not 
to crash, all the wires of his controls 
having been cut. Each time he re- 
turned with a damaged aeroplane he at 
once set out again on a new one, giving 
always the proofs of the most extra- 
ordinary courage, of determination and 
skill.” 

Usually a citation is terse and to th 
point. The details of what actually 
transpired are omitted. Ball engaged 
in 26 combats and won 18 official vic- 
tories. During the last week of Bloody 
April, Ball attacked two two-seat Alba 
tross machines, acting as decoys with 
single seaters lurking upstairs. 

One showed the white feather and 
flew away. The other, Ball attacked 
and with one short burst sent it down. 
Almost immediately five more Alba- 
trosses came down upon him. Ball 
charged at the leading plane and, at 
the moment a collision seemed inevit 
able, his Vickers flashed flames and the 
Hun dropped, shot through the heart 
The other four Germans hi-tailed it for 
a safer spot in the sky. 

The next morning Ball, on patrol at 
14,000 feet, flew near Richthofen’s air- 
drome. He saw a Flying Circus forma 
tion of five planes climbing up for its 
morning patrol. Ball slipped into a 
cloud and waited. When the Germans 
were at about 8,000 feet Ball dove out 
of the cloud and easily picked off one 
of the pilots. 

Then he realized the others formed a 
winged barrier that was set on pre- 
venting him from returning to behind 





BENNY HOWARD’S “IKE” 





Span 15%”, %” Seule, Length 12%” 
The plans for this exact scale flying model were 
authorized and signed by Ben O. Howard |! 

They are the only completely accurate plans “a “this 
model on the market. 

The plans are complete—details are intriguing with 


unique airspeed indicator on the brace wires nea 
the wheel pants, the correct lettering (shown only 
on our model), double wheels set in neatly 
“pivoted’’ wheel pants, adjustab le ontrols et 
A speedy flying model You'll get lots I 





building and flying it Model hit 
details. All flat wood is IR INTED 
to size, wheels are turned hard 
wood, correctly shaped. Complete 


kit sent postpaid $ 1 00 
PEERLESS QUALITY 


You can’t go wrong on a Peerless Kit or Peerless 
Supplies Quality is highest throughout Ask An} 
Peerless Builder or Dealer and he will show you wt 


DEALERS: Write for details of our Deater 
¥ lan 


Sond 3c stamp for illustrated folder of Kits and 
Supplies. 


PEERLESS MODEL AIRPLANE CO. 


15535 Madison Ave., Lakewood, Ohio, U.S.A. 
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his own lines. Ball attempted to force 
a passage, but the Germans were de- 
termined to avenge their comrade’s 
death. They presented a solid front 
and were roaring toward Ball. Then 
the British Ace again saved his life by 
acrobatics. He nosed down, pulled the 
stick back and went into a loop. 

He prayed the Heinies would attempt 
to follow him. They did. But in loop- 
ing, their solid formation was broken 
open. This was what Ball was jockey- 
ing for. Quick as a flash he whipped 
over in a terrific attack. Before the 
Huns realized what was happening two 
more were shot down. Ball, running 
low on ammunition, sped homeward 
singing at the top of his voice. 

Later he encountered two Halber- 
stadts. Ball dove on one, shot its ob- 
server dead and conked the motor w'th 
a withering stream of lead. It went 
down in flames. The other Halberstadt 
pilot, in a frenzy of anger, sensing he 
too would be killed, tore in a frantic 
desperation straight at Ball. 

The Boy Ace saw his danger. A col- 
lision in mid-air. Calmly hunched in 
the pit behind his guns he sprayed the 
on-rushing plane. At the last minute 
all heeled over and his landing wheels 
barely missed the wing of the German 
plane. Ball zoomed up to send the 
plane down. Two victories in less than 
two minutes. 


* * f 


HE evening of May 7, 1917, was 

to be a tragic one for the R.F.C. 
and all England. Albert Ball flew to 
his last fight and death. He was to 
meet Lothar von Richthofen, whom his 
brother Manfred called “The Butcher.” 
Lothar had, in four weeks after join- 
ing his brother’s Flying Circus, shot 
down 20 planes. 

Ball took off with one of his pilots 
for a late patrol. Soon they encoun- 
tered a German plane and after a short 
scrap, shot it down. And out of 
the battle skies came Lothar von Richt- 
hofen and three other Flying Circus 
pilots with thundering Mercedes and 
barking Spandaus. 

3all felt no particular sense of im- 
pending disaster. He had met alone, 
four, eight, over a dozen Hun pilots 
and had always come out the victor. 
His victories led all the aces of the 
world. He had demonstrated over a 
hundred times he could fly better than 
any German pilot in the air. He felt 
confident of this impending dog-fight. 

His pilot was immediately the center 
of a terrific dogfight. Lothar’s guns 
were yammering as he dove on the Brit- 
ish pilot. The luckless man felt a stab 
of pain as a bullet fractured his wrist, 
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another bullet severed the joystick. The 
ship, lumbering under the broken con- 
trol, went down in a mad spin. Lothar, 
eager to kill the British pilot, dove 
after it. 

Then Ball, seeing one of his men 
going down with a Hun firing at him, 
went white with rage. It wasn’t the 
sporting thing to do. Ball, victor of 
43 enemy planes, hopped the tail of 
Lothar, victor of 20. 

But this battle over bloody Vimy 
Ridge was to be Ball’s last. He hung 
on Lothar’s tail, spraying the red Al- 
batross with a blistering fire of hot 
lead. Lothar forgot the spinning Brit- 
ish pilot below. He twisted, turned, 
looped and rolled. Fear came into his 
eyes. Here was a pilot on his tail far 
better than he. He went yellow. Tried 
to pull off and run away from the re- 
lentless pursuing enemy that hounded 
his backwash. 

Then he cried out in pain and terror. 
His motor was being drilled full of 
holes with hot Vickers lead. He 
couldn’t get away from those bullets. 
A scream of terror stuck in his throat. 
He was going to be killed! Why didn’t 
some of his staffel men come to his 
rescue? 

He nosed his Albatross down, zig- 
zagged. On came Ball on his tail 
Bullets drummed along the fuselage in 
a steady march of death. The instru- 
ment board was shot to splinters. Then 
Lothar’s hip seemed on fire. Blood 
trickled down his leg. He struggled to 
land his plane in a field. 

Looking up he yelled gleefully. Ball’s 
ship was plunging down, out of con- 
trol. A Hun pilot warming his guns 
with a short burst had accidentally 
sent a bullet into Ball’s head. 

That night Ball was reported miss- 
ing. All that night anxious pilots and 
mechanics waited at 56’s drome for 
some word from Ball. They were sure 
he would report that he was safe, alive. 
They knew how he could fight and fly. 
But the good luck cloth kitten and the 
riding crop had failed in their mystic 
duty. Lothar lay wounded in a Ger- 
man hospital. Ball lay dead behind 
the German lines. 

Ball’s father received the following 
letter from His Majesty, the King of 
England: 

Buckingham Palace, May 28, 1917. 

“It is for me a cause of sincere re- 
gret that the death of Lieutenant (with 
the temporary title of Captain) Albert 
Ball, D.S.O. and M.C. of the 7th bat- 
talion of the regiment of Derbyshire 
and of the R.F.C., has deprived me of 
the honor of myself giving to him the 
Victoria Cross, the highest of all the 
honors awarded to cowrage and to de- 
votion to duty. 

GEORGE, R. I.” 

Albert Ball, twenty years old, still 
the Boy Ace, was thus awarded the 
Victoria Cross. The first airman to be 
so honored. He had done what Eng- 
land expected every man to do—his 
duty. 

END. 
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“It’s the newsiest, most 


| enlightening folder 
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new No. 15 Cleveland Model Engineers 
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nd interior views of the big Cleveland 
fodel factory, dat n finished models that 
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Send for it RIGHT AWAY! 


Summertime is C-D time . . . 
a thrill a minute, building and flying! 
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Beautiful model, and excellent performer. St an is 30”, length 22%”, weight 4.8 
oz Colored yellow ind ol drab. A Super-complete Kit 417 individu pieces 
of wood when c« it creme printed: wood, and assembled In addition 
the great variety of C-D suppl as found in every Kit, there i § elluloid 
windshiel black tissue for ettering, two pairs of special insignia, or pair 
rudde pes f into the size necessary two prir d trument 
oards (front and re ) i a t block for cylinders, and a C-D ty; aring 
V h bronze bushings, C-D type tandard steel slotted and drilled flying a opeller 
hub, a block for scale propel card of thread for brace wi u 
ize, thoroughly engineered C-D drawings, three large hotograp! owing t 
completed model nd all necessary instructions Complete Kit 
Srrds, posttres, 0 oc "$2. 75 
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USE THIS COUPON 








Cleveland Model & Supply Co., In« 








“Tf it’s a C-D, it’s O.K.” 





Cleveland, Ohio, U.S. A. 
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1932 MONOCOUPE AND GLIDER | 
(A Combination 2-in-1 Kit) low, for which I enclose 
Span 24”, length 15%”, weight 2.2 oz. Cream, - SF-19 [ SF-22B ™ SF-35 
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Be the First to | 
Build IDEAL’S | 





100% Scale 
Flying Models 


Build your next Model with the Exclusive 
Seale Details and Advance Features offered 
in these new Kits; the most sensational 
development in Model Engineering in a long 
time. Each Model a perfect, %4-inch scale 
reproduction of the original; with adjust- 
able Controls operated by cables from 
pilot's seat; exclusive fittings and equip- 
ment never before designed into model 
Kits; smooth, glistening *“*High-Lustre™ finish 
that flows on evenly without lumps or 
streaks; new design props with special hubs; 
SuperDetail Plans that simplify building 
and every detail 100° secale!! If you 
want the last word in Model Design-——here 
it is! 


GUARANTEED TO FLY! 








Wing Span 23% in. Length 1634 In. Weight 3% oz. | 


Curtiss ‘‘Goshawk’’ Fighter 


This snappy F11C-2 Model will be the finest 

one you ever made, if you build it with 

the “SuperDetail” Kit. An absolute dupli- 
eate with all the minute details worked out 
perfectly. Kit contains an aluminum drag 
ring specially designed in true scale; two 
detachable-blade propellers, one for exhibi 
tion, one for flying; scale wood wheels; a 
clear full-size Plan showing every stick and 

its place in the Model. Plenty of material. 
too, and everything finished in usual IDEAI 
style, ready to use with yery littl work 

The complete Kit to build the 

“Goshawk” with all the fine de | 
tails, sent to you fully prepaid g9 00 | 
for only ......... Ware 

(West of Denver, ‘Cale, price is 25c extra) 





Wing Span 32 5/16 in. Length 21'2 in. Weight 2'2 0 


Stinson Reliant Airliner 


What a Model! 100% perfect in every detail; has 
everything except a gas motor and tanks! Control 
surfaces actually operate with cables from pilot's 
seat. Beautiful, glistening ‘‘High Lustre’’ finish. 
You’!!! be proud of this Model in any company 
Build it with this ‘‘SuperDetail’’ Kit. Contains 
every stick and fitting you'll need, many spe- 
cially designed for these Models. Pian is 
“x44” and shows every operation with full 
instructions. The complete Kit, con- 
taining everything to build and a“ 
decorate the Model, sent fully prepaid $2 50 
for only : ot 
(West of Denver, Cole. price is 25¢ extra) 
See Page 47, Popular Aviation July issue, for further 
information of these ‘‘SuperDetail’’ Models. 


BULLETIN OF 44 MODEL PLANES 


Send 3c for this Bulletin heaping with interesting 
information on Model Airplanes, Boat Models and 
Parts, Fittings and Supplies for Model Builders 


IDEAL AIRPLANE & SUPPLY CO., Inc. 


22-26 West 19th Street, New York, N. ¥ 





Katzmayr Effect 


(Continued from page 98) 








plane continued to be smooth and easy 
without calling for lateral control ex- 
cept on turns. The most noticeable 
feature was the vibrating action of the 
flexible trailing edge and it seemed that 
this action had more to do with the 
elimination of wing drag than the pos- 
sible Katzmayr effect. 

The flexing actions which take place 
in a flexible wing are schematically il- 
lustrated in Fig. 1. The wing in its 
normal unflexed position is indicated 
by the lines B-A-Ai-B,, i being the in- 
herent angle of attack at which the 
wing is set to the fuselage. The pri- 
mary or fuselage supports are at B and 
B;, while the intermittent or outboard 
supports are located at C and C,. 

Simple lateral deflection without heli- 
coidal distortion will bring the wing to 
the position shown in heavy lines, the 
limit of lateral deflections at the sec- 
ndary support being governed by the 
.djustment of the upper and lower sills 
of the slots in the secondary bridge 
member. Helicoidal deflection in a posi- 
tive sense, entailing an increase in the 
angle of attack (wash-in) brings the 
points A and Ai to (a) and (aa) re- 
spectively, while helico dal deflection in 
a negative sense brings the points A 
and Ai to (d) and (dd) respectively, 
the twisting of the wing always taking 
place about the elastic axis E. 
yi spontaneous ash-in or wash 
the wing thus causes a corre- 
ng modication of the angle of 
this modification being a mini- 
at the secondary supports anil 
maximum at the tip of the wing. A 
light initial wash-out during normal 
flight is always present, even in undis- 
turbed air, since the distribution and 
ectional conformation of the material 
n the wing structure has been so con- 
trived as to bring the elastic center 
lightly forward of the center of effort, 
which in a wing section of this type is 
very nearly constant for any angle of 
ncidence. 

In Figure 2 a plane equipped with 





flexible wings is shown as flying 
through an undulating air current in 
tl traight flight path maintained by 


its inertia. The crests of the wave are 
M and N, while the tr ugh is mid 
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way between them at P. It is quite 
likely that the smooth lines of the air 
wave as depicted are in reality dis- 
turbed by eddies and minor oscillations, 
but taken as a whole the air waves may 
well follow the lines indicated. At the 
crests N and M the momentary direc- 
tion of the air currents is horizontal, 
the same condition prevailing at the 
trough P. 

From N to P the air current flows 
upward, while from P to M the cur 
rent is downward, the maximum posi 
tive and negative angles of the ai: 
current being about midway betwee 
trough and crests. The angular rela- 
tion of consecutive sections of the un- 
dulating air stream to the wing is 
lustrated in Fig. 3. 

Now since the wing by reason of its 
inherent flexibility is able to adjust it- 
self to a certain extent to the air cur 
rents it encounters, the effect of the 
upward current is to twist the wing up- 
ward and to bring any section of it 
to the position shown in dotted lines 
in Fig. 4, while the effect of a down 
ward current will be that shown in 
Fig. 5. 

From this it is evident that in a 
wing capable of spontaneous helicoid. | 
deformation proceeding through an un- 
dulating air current two rather con- 
flicting conditions prevail. In the firs 
place the wind current changes its d 
rection in a certical sense, and in the 
second place the wing itself changes 
its angle of attack with reference to 
the horizontal, the last condition being 
the direct consequence of the first one. 


It is obvious that if the wing is too 
limber, the yielding of the wing will 
tend to vitiate the Katzmayr effect; 
on the other hand, if the elastic prop 
erties of the spars have been calculate 
adequately, a yielding of the wing t 
pressure occasioned by an _ excessive 
angle of the air current will keep the 
angular relation between wing and air 
currents within bounds and will thus 
preserve the Katzmayr effect. Pos- 
sibly a pronounced negative drag may 
be obtained thereby. 





Under ordinary conditions however, 
it is rather doubtful whether the os- 
cillations of the air currents ever ex- 
ceed two or three degrees in a wave 
length of not under five times the 
length of the chord of the airplane 
wing; the resulting Katzmayr effect 
would then hardly be sufficient to im- 
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prove the forward speed of the plane. of his investigations in a paper read airfoils, they actually rotated forward 
- It has been shown by wind tunnel before the Royal Society, London, as_ as if impelled by some unseen force. 
tests that a wing of the profile which far back as 1872: In this case again there could be no 
vas used on the flexible-wing plane “It is a peculiarity of natural wings, question of Katzmayr effect, since once 
above referred to, is not efficient when and of artificial wings constructed on the model were fairly rotating, the 
perfectly rigid; when in this condition the principle of living wings, that helix angle remained constant for the 
it possesses a very pronounced drag when forcibly elevated or pressed remainder of the vertical descent. 











hich could hardly be appreciably downward, even in a strictly vertical The Borelli experiment is simple and 
counteracted by Katzmayr effect. The direction, they inevitably dart for- easy to duplicate; those who still doubt 
actual wing however, was made flexible ward.” the efficacy of flexibility and resilience 
id had a highly resilient flexible trail- There could be no question of Katz- 1 a wing, whether natural or artificial, 
ing edge, the result being that the per- mayr effect in this case, the undeniable 4M convince themselves at practically 
formance of the plane was out of all forwardly impelling force being evi- "° expense and with very little trouble 
proportion to that which the wind tun dently entirely due to the peculiar ac- To sum up the matter, there is every 
nel test would lead one to expect. tion of the flexible flight feathers. possibility of very greatly reducing the 
Therefore, although the Katzmayr The first experiment on record deal- power requirements of the present rigid 
effect may be accepted as a contribu- ing with this feature is that made by W'!ng airplane by the introduction of 
tory factor, the real reason for the the Italian physicist Giovanni A. flexible trailing edges or by similar 
efficiency of the ng must be sought  Borelli, as described in his interesting changes in the wing structure 
in the flexibility of the wing and the work “De Motu Animalium,” published END. 
peculiar pushing action of the resili- at Leyden in 1686, an English transla- 
ently flexible trailing edge. tion of which has since been made 
This latter feature has been noted available. The object of his experiment — — 
and commented upon by several eminent was to demonstrate the pushing action — —— 
7 . ene —~ <a 
nvestigators and has been repeatedly of the flexible trailing edge of an —= a 
brought to the attention of an unbe-_ airfoil. iM 
lieving generation, merely to be re To this end a pair of artificial alr- AUTO AVIATION EMBLEM 
jected as “interesting but absurd.” foils or wings, provided with resiliently @The most attractive auto emblem 
We might point, for instance, to the flexible rear portion, fashioned not un- ever made, showing a real aviation 
, - ore ° he insignia, made of aluminum and 
marvelous performance of the “Christ-like the flight feathers of a bird’s wing, showing wings, engine and propeller 
mas Bullet,” the first flexible wing were mounted on a car as shown in Measures 12 in. from wing tip to 
lar y built, whicl Jas consi | Y . ea oe : "fors ; wing tip; 4% in. propeller. Can 
plane ever bulit, which was consigned Fig. 6, the car having a perforated easily be attached to your license 
to oblivion as being too radical an in- central piece adapted to slide on a staff. plate ; 
onwvatt nit in er ae W ’ rig was rele: 1 and allowed Send one dollar immediately and 
novation to merit serious investigation. hen the rig was released and allowed your emblem will be sent postpaid 
We quote the following from Prof. to slide down by its own weight, it was Satisfaction guaranterd 
J.B ew, an : rity on nat- found that, instead of rotating back AVIATION EMBLEM DEPT. 
Bell Pettigr in authority on nat ou d i zg ( SES Broad St., Newark, N. 4. 
iral flight, wh esented the results wardly, as would be the case with rig d 





New Lockheed P23 Army Pursuit Curtiss Sea Hawk P3A 


Combination Land and Seaplane with Floats 








24” Span, Weight 2 oz. Flies 900 Feet. Color Silver 
i ’ 
n 





32” Span, Weight 3% oz. Color, Yellow and Drab New redesigned model with all parts printed on balsa A finely detailed model 
Combination Land and Seaplane with Floats practically ast ) Set ludes 3” celluloid r ‘ # m n r plate 
H . — a . : . : <a = : and drag ng, balloon celluloid wheels, printed instrument 7~ a fuselage w.ne 
Here one he greate values in models ever offered, from the latest art plane and rudder insignia, aluminum pilot’s seat, drawing, sen ale fibre ‘ 
ible into Lindbergh’s Lockheed Seaplane. Has fine lifting power, takes aluminum machine gun, dope, glue. Set in colored labeled gift box 
ff fror id or water in a few feet. Set has all parts printed on balsa including Set Complete, Postpaid ‘$2. 50 
t f turned cowl front, cell ul oid wheels 





detail drawing, movable “selon, Boeing P12 Army Pursuit —— Army Hawk P6E 


Const. Set Postpaid 








714 Foot Power Racer 


£ 
riven # gas motor shown below Special Piet 
scale model const. set, includes all fuselage > 
formers, ribs, et« ut and notched to exact 
size Turned wheels silk covering, white 


Consk. Sel Gemennte.. . $25.00 
Model Gasoline Motor 























' Bore Stroke Height Weight R.P.M. 
}%” s” 5” 8 oz. 4000 ; 
Th r t t 20%” Span, Weight 1% oz. 
1e lightes strongest Set includes 3” celluloid motor. al not plate pee oe : ' : 
most perfect model air celluloid wheels with silver dis . fibre ~~... Sonn, Welgnt 2% oz. Flies 800 Feet 
plane motor built, comes prop, ribs and formers printed on ing and e strongest and most perfect model of the P6E on the market 





rubber insignia, former wire parts, detail drawing. etc, DS S@uadron insignia on pants and fuselage, metal ex 


; haust pipes, aluminum wheels, 2 color dopes ll ts 
Const, Set Complete, Postpaid $1.75 Ds F all par 
rw ¢C sa ER orange rinted on balsa, print strument 4 com 
NEW CATALOGUE 3c STAMP FREE UNTIL 2)5\: Fibre proy Const. Set AG Postpaid P= 


JULY 30 y 


ete with gas tank 





















ng All About Gas, Ai d St Motors, Finest Scal 

and piston for Ks Fiying ‘Models, Ete. Miustrated ae eee CURTISS SWIFT 

Fl to 10 ft s 13° - Seale Flying 

Ready to run with 15” MINIATURE AIRCRAFT CORP. Moael with ait parts 

arved spruce ) ted bal lope, 

—e_-, $17. 95 83 Low Terrace, New Brighton, New York on 4 tc. Set PP. boc j 

















peers 


A ee Pte te a ee 


EDs ane Somme BG 














124 
Soundproofing 
(Continued from page 92) 
absorption. Thus a porous material 


like hairfelt presents little resistance to 
the entry of sound, but while its reflec- 
tion is small, its absorbing powers are 
large because the acoustical energy is 
dissipated into heat in the small air 
channels. 

Reflection and absorption do not 
complete the factors entering into the 
design of a panel. For a thin partition 
sound may be transmitted by setting 
the partition into vibration as a whole. 
The partition then acts as an inde- 
pendent source of sound waves, setting 
up compressions and rarefactions on 
the further side and giving a sort of 
fictitious transmission. 

If the partition is rigid and massive, 
the vibrations are small and very little 
sound is transmitted by vibration; if 
thin and flexible then a considerable 
amount of energy may be transmitted 
in this manner. The requirements of a 
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sound partition are then, for a given 
weight, 

1. Maximum reflection. 

2. Maximum absorption. 

3. Rigidity of the panel as a whole. 

The transmission-absorption of sound 
varies with the thickness of the ab- 
sorbing material but not in direct pro- 
portion. For example if 1 inch of hair- 
felt stops 10 percent of the incident 
sound, 2 inches will stop 19 percent, and 
3 inches 27 percent. We shall deal in 
a later article with the methods of 
measuring transmission and the prop- 
erties of specific panels. 

REFLECTION IN A PIPE 

N Fig. 8 a sound wave is traveling 

in the tube from left to right. If 
the wave passed unchanged from the 
small pipe to the large pipe, then by 
virtue of its larger area more energy 
would be transmitted into the large pipe 
than is coming from the small pipe. 
This would violate the principle of the 
conservation of energy. 

What actually happens is that there 
is a reflected wave at the point P, so 
that less amplitude is transmitted into 
the larger conduit. At the junction 
then there is reflection of some of the 
sound energy and only a portion of 
the sound energy is transmitted again 
when sound passes from a large pipe 
to a small pipe. 

AUDIBILITY 

N any medium the pressure varies 

periodically from a positive maxi- 
mum to zero, then to negative maximum 
and so on. The mean or average pres- 
sure above the pressure of the medium 
at rest is thus zero. The intensity of 
the sound however varies with the mean 
square of the pressure. Thus, for 
pressures proportional to +2, and +2.5, 
the mean intensity would be propor- 
tional to 

(2) + (2.5)? 4+ 6.25 
== = 5.125 
2 2 

Therefore, it is customary to refer 
to the pressure of a sound wave as the 
square root of this mean square. In 
this case the pressure would be indi- 
cated as V5.125 = 2.26. 

The pressure is generally measured 
in dynes per square centimeter (1 dyne 
per square centimeter is equivalent to 
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.0145 pounds per square inch). A large 
number of experiments have been made 
on the value of minimum audible pres- 
sure or “Threshold” pressure as it is 
termed. 

As the frequency increases, the 
threshold pressure diminishes although 
it is fairly constant above a frequency 
of 1000 vibrations per second. At the 
representative frequency of 512 per 
second, the pressure is approximately 
.001 dynes per square centimeter or 
-0000145 pounds per square inch. The 
chart of Fig. 9 indicates however that 
when the frequency passes beyond 
4000, the threshold begins to rise 
rapidly. 

Figure 9 also indicates that there is 
at any frequency a pressure which 
passes from noise to “feeling.” At such 
a pressure the noise passes into intense 
discomfort. 

From this chart, it is clear that not 
only the pressure of sound but its fre- 
quency is important from the point of 
view of airplane passenger comfort. 

FREQUENCY AND ANNOYANCE 

N selecting sound proofing panels, as 

we shall see in a later article, some 
attention must be paid to appropriate 
selection of the panels to meet the 
effects of a predominating noise fre- 
quency. The airplane suffers from a 
whole range of sound frequency. It is 
probably more important on the whole 
to reduce the sound level, and the ques- 
tion of whether one type of noise or 
another is more distressing is rather a 
refinement. 

Some people state that high frequency 
notes are more annoying to them than 
low notes. Others claim that prolonged 
exposure to low notes is_ specially 
troublesome. Experiments have been 
made on the loudness of notes of differ- 
ent pitches which were judged to be 
equally annoying to a number of ob- 
servers trained in acoustical work. 

For notes below, say 500 cycles per 
second, the annoyance and loudness 
curves were parallel, that is to say the 
annoyance was determined by the loud- 
ness alone. Above this frequency there 
was a tendency for the high notes to be 
specially annoying. 

The range of frequencies present in 
an airplane is very wide, and the fre- 
quency analysis is somewhat beyond the 
scope of this article. With a geared 
down propeller, 1024 r.p.m. two-bladed 
the frequency will be as low as 

1024 X 2 


60 
vibrations per second. But propeller 
vibration will produce much more rapid 
frequency and the exhaust may give 
quite a shrill note. 

The practical range is probably be- 
tween 200 and 1000 cycles per second, 
with 512 as a fairly typical frequency. 
Fortunately, it is found that a panel 
which is best for sound proofing at one 
frequency is generally best at other 
frequencies. Therefore soundproofing 
may be primarily directed to reducing 
the noise level, with consideration of 
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frequency as a subsidiary refinement. 
An investigation of this topic is in 
progress at New York University. 


LOUDNESS AND THE DECIBEL 


HERE is general psychological law 
which states that change in sensa- 
tion is proportional not to a change in 
intensity of the stimulus, but to the 
hange in the intensity divided by the 
ntensity itself. This law applies to 

hearing, vision and feeling. 
Thus, if S sensation of loudness 
p==the pressure of sound 


K dp 
ds - 
p 
and integrating S K loge p + 
which may also be written 
S clogwp+t+a 
In other words, the sensation of loud- 
ness is not proportional to the sound 
pressure but to the logarithm of the 
pressure. Now logy 10 1, and logy 
100 — 2 Therefore multiplying the 
pressure by 10, only doubles the sensa- 
tion of loudness. This is an idea of 


fundamental importance in the prac- 
cal study of soundproofing. 
Now if po is the pressure correspond- 
ng to the threshold of audibility 
So oO ¢ logis Po + a 
and at any other pressure 
Ss c log PT 4. 


} 
1 
1 
} 
I 


So that p 
Ss ¢ (logw } logic Po) = c logw — 
Po 


To define the sensation level, it is 
w customary to define it in terms of 


a new unit, the decibel and to write 
p 
S = 20 logn — 
Do 

The sensation level is really the num- 
ber of sensation units in decibel that 
ure required to reduce the sound to the 
threshold limit. 

The value of ? taken for the threshold 
pressure is .001 dynes per square centi- 
meter which, as we have stated pre- 
viously, is a representative value. 

The magnitude of the decibel was so 
selected as to represent the smallest 
loudness change the car can detect. 





p 
If we write S 1 20 logw — 
Po 
p ' 
then log: 1/20 05 
p 


and from a table of logarithms, we 
find that 


1.122 
p 
o that a change in sound level of 1 
lecibel represents 12.2% increase in 
pressure, 

Now the energy of sound or its inten- 
sity varies with the square of the pres- 
sure. That this is so, should be clear 
from the following considerations: the 
energy is proportional to (pressure X 
displacement of particles) and the dis- 
placement is proportional to the pres- 
sure. Hence the energy is proportional 


(Concluded on page 126) 
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Soundproofing 


(Continued from page 125) 











to the square of the pressure. Hence if 
Pp 
— = 1.122, 


Po 
the energy ratio is (1.122)? — 1.26. In 
other words a change in sound level of 
1 decibel corresponds to a change in 
sound energy of 26% 

This ratio of 1.122 in pressures will 
hold at any sound pressure as can be 
shown by the following simple calcula- 
tion. 

Let pressure p; be .002 dynes/sq. cm. 

Then S, = 20 log .002 + a 

If now the sound level is raised by 
one unit and the pressure is raised to 
Pp: 

Ss. = S, + 1 = 20 logic P2 + a 
and subtracting 

1 => 20 log. ~»— 20 loge .002 = 

P2 
20 logis 





.002 
so that p:/.002 = 1/20 and p./.002 = 
1.112 just as in the case previously 
discussed. 

Since the intensity or energy of 
sound is proportional to p’, it follows 
that p «& V I where I is the intensity, 
and the ratio 


p I 
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Hence we can write 


I 
Ss — 20 log. J 
I, 
I 


rg 
= 20 logw| — % = 10 logw — 
L Iw J iL 
a formula which is in some respects 
even more useful than the one relation 
the sound level to the pressure ratio. 
Problem. The following problem 
may perhaps help to make our ideas 
more concrete: 

Suppose that a source of sound 
such as an engine produces a sound 
intensity I, which gives a decibel level 
of 80. 

Let us assume that a second engine 
doubles the intensity. 

Let I, = the intensity at the thres- 
hold of audibility 

Then S: = 10 logw — + a 


0 











21, 
and S: = 10 logy a 
I, 
2 I, 
and S: — S: = 10 logw — 
I, 
I, 21, 
10 logi — = 10 logy = 
I, I, 


10 logis 2—= (10) (.3010) — 3.01 
Hence S: = S, + 3.01 = 83.01. 
Doubling the intensity only increases 
the sound level by 3.01 decibels. 
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Gen. Mitchell 


(Continued from page 108) 











degree of speed possible and at the 
same time thinking always of their 
comfort. Second, we must have very 
fast planes for mail, and for freight 
we must have an aerial express-run 
with the greatest economy possible.” 

Going back to the subject of airships, 
General Mitchell stated that he would 
advocate big airships—three times as 
big as the Akron, which will carry 24 
planes each. 

“A single raid from one of these air- 
ships equipped with planes, would de- 
termine the outcome of a war,” he 
stated. 

“TI would not go as slowly as Com- 
mander Eckener in increasing the size 
of ships. His new ship is but little 
larger than the Macon.” 

Mitchell said that the reason he is so 
strong for airships is because the air- 
ship is the only means of air transpor- 
tation which will go from any one spot 
on the earth’s surface to another spot 
and back on one charge of fuel. It is 
also the only aircraft which can deliver 
a cargo in the air. And it is the only 
aircraft which can fly from the Pacific 
coast to Asia and back again, he stated. 
“Also it is the safest means of trans- 
porting people across the ocean in the 
temperate zone,” he said. 

“But we haven’t any airship crews,” 
he lamented. “We have but one man, 
—Rosendahl.” He was vehement in his 
criticism of the navy policy of sending 
its airship commanders to sea duty and 
of putting untrained men in their 
places. 

“There is no sense in turning the 
handling of this most complicated of 
our aircraft over to amateurs. It re- 
quires a special aptitude to handle air- 
ships and the crew must be fully 
trained,” he declared. 

He also stated that it didn’t need to 
take so long to build airships. After 
the type is once decided upon, ships can 
be built very quickly. He pointed out, 
that during the war, Germany was able 
to hurry an airship through to com- 
pletion in six weeks. He believes that 
it will only take three years to build 
up the dirigible program he has in 
mind. 

As to the money end of his program, 
General Mitchell claims to have figured 
it so that all of this new set-up will 
not mean the expenditure of any more 
money. “And there will be no more 
messes or mix-ups,” he concluded. 

According to reports from Washing- 
ton, General Mitchell will soon have a 
partner in the person of General 
Foulois, now head of the Air Corps and 
—like General Mitchell—in bad with 
the Senate. But the purpose and in- 
terests of the public will probably best 
be served by having these competent 
and earnest men out of the reach of 
politics where they can speak as they 
wish. 


END. 
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The New Seversky 


ROM the drawing of the Seversky L-3 all-metal plane, shown on the 
front cover, to the full page photograph on the rear cover, the Sep- 
tember issue of POPULAR AVIATION is alive with interest. 

New and useful articles on lightplane construction, a new American 
folding wing job will be described, the model section will contain more 
material than heretofore and the old departments that have proved so 
popular in the past will be enlarged. This issue, therefore will be of 


great value to all of our readers in all phases of aviation. 
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Prices—far below list price. You should take ad- 
vantage of this opportunity at once for we will not 
replenish this stock. Send in your order now—do 
not delay, Price 


Photographic Pictorialism.......F. C. Tilney........$5.00 





Airplane Photograpby.... og B. Ives...... 4.00 
Applied Aerial Photography....Capt. A. C. 

Mckinley ave 5,00 
Aerial Photograpby..................C, Winchester- 

F. I. Wills 3.00 


Flight Without [/—_/, aasens Comm, Duchene.... 3.50 
Struct Pippard-Pritchard 6.00 
The Mechanics ~ 
the Comm. Duchene.... 3.50 
Force of the Wind....................H. Chatley 2.00 
The Aircraft Handbook COND cnn Ee 
Historic Airships......... .R. 8. Holland........ 4.00 
A ics Edward P. Warner 4.00 
Free and Captive Balloons....C. DeF. Chandler 6.00 
Pressure Airships... .... Blakemore-Vayon, 7,00 
Aviation from the 
Ground 
Airmen and Aircraft.. 















... Lt. G. B. Manly.. 2.69 
. Henry H, Arnold.. 3.50 











The Aeroplane Speaks............H. Barber ace 8.50 
Knights of the Wing A. M. Jacobs.......... 2.00 
Air, Men and Wings............... George-Gilman 3.50 
A. B. C. of Aviation............... Victor Page . 1.00 


If You Want to Fly... Alexander Klemin 2.50 


Automobile and Air 






Engines .. .Arthur W. Judge 7.00 
Airplane Eng Lionel 8S. Marks.. 3.00 
a 





wweseseeem se Glenn D, Angle.... 4.00 
eS eae .... 5,00 





Aircraft and Automobile 
BERCRTERD — ccccecssecccessscrsscneseneescee Arthur WW. Judge 6.00 


Practical Flight Training...... Lt. bmn Stud 
by | — of the Southern Kingsford Smith es 
» w 


- m 
Knights of the Air Ll. J. Maitland... 3.50 
The Conquest of the 


5.00 








..Chas. Dixon 2.50 
.-. Sir Samuel Hoare 2.50 
Lindbergh, the Lone Eagle..G. B. Fife. => 
The Tragedy of the Italia.._.Davide Gindici.... 3.00 
Life and Exploits of ae 

IID chika eeliacibacbiaitaliie J. V. Murphy.. 2.50 
The First World Flight. eats Thomas.... 5.00 
Couriers of the Clouds......... Edward Shenton .. 2.50 
Charles Lindbergh—His Life..Van Every-Tracy.. 2.00 
Flying with Lindbergh Donald Keyboe...... 2.50 


The Sky’s the Limit. aod Tomlinson 3.50 






















Airmen or Noahs. F. Sueter. 6.00 
Air Travel............ ; E. Mooney........ 2.00 
Conquest of the Air. Cc. L. M. Brown.. 1.00 
Land, Sky and Air... ...Mark Kerr.............. 6.00 
oy Ahead... Ernst-White ....... 1.50 
= a Magic Carpet....Marie Beale......... 1.00 
Cc. of Gliding and 
‘Ball Iflying eititsilieumestnanetnins Victor Page 2.50 


The Principles of 
The Fourcade of 
St i t Capt. Richard 


The Aviator and the Duncan _........... 3.50 

eather Bureau.................. F, A. Carpenter. 1.50 
Opportunities in stein. Walter Hinton.... 3.00 
Airports and Alirways.........Donald Duke........ 4.00 
Civil Aviation (5 Vols. of | . 2.50 
International Alirports...........8. S. Hanks.......... 5.00 
This Aviation Business... ’. Dichman.... 3.50 
Commercia) Air Sapa. Edwards-Tyman.... 2.50 
Transport Aviation .. .--Chandler-Black.... 3.00 


Alexander McAdie 3.00 


















Airplane Pranepertation... Wooly-Hill . 2.50 
Romance of Transport............ Allison Hawks..... 3.00 
International Control of 

Aviation — .........-......0----.-.-.---- Kenneth Colegrove 2.50 


rgani Air Powoer........J. M. Spaight..... 6.00 
Air Power and War Rights..J. M. Spaight. 7.50 


YEAR BOOKS—ANNUALS—GENERAL 
Aircraft Year Books, 1929... Aero. Chamb. 


Commerce ....... 25 

ee H. G. Hotchkiss.. 6.00 
Legal and Medicine 

(Aviation Medicine)..........L. H. Bauer... 6.00 


SPECIAL SALE 


A spring house-cleaning disclosed the fact that 
we have a number of bound volumes of POPULAR 
AVIATION on hand for which we have no use 
You can have them for a very reasonable price 


As you know, a bound volume containing six 
issues of POPULAR AVIATION (and some of them 
contain 12 issues) is a veritable text-book on avia- 
tion. Each volume is a month by month history of 
aviation’s progress, well worth space in your library 


Act quickly, for the supply is limited to one or 
two volumes of each date. 


1927-28 ............ ; : $15.00 

1928 (6 issues) . . 7.50 

1928 (6 issues)....... = 7.50 

1929 (6 issues)................... 7.50 

1930 (6 Issues)...... a 7.50 
POPULAR AVIATION 

608 S. DEARBORN ST. CHICAGO, ILL. 
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week. To make a long story short, in 
nine days I cleaned up $4,000 net. 
’Twas a strain on the engine, though. 
and toward the last I never took off 
with more than 10 gallons of gas in the 
tank so it wouldn’t be asking too much 
of the wheezy coffee-grinder to pull my- 


self and passenger off the ground. 


“Finally things got dead. It was 
time for me to hop back to Omaha, 


where I knew a mechanic versed 


materia aeronautica, as you might say. 
I shipped my belongings there, filled the 
gas tank and, on the seat beside me, 


piled my ill-gotten gains. 


“Brother, you being from the effete 
East probably noticed that from Omaha 
on, the silver dollar prevails as a me- 
dium of currency. Well, that’s what 
I’d been taking in that week, and over 
3,000 of ’em were in six canvas bags 


alongside of me. 


“Well, to make a long story short, 
she lost her grip and dropped into a 
nearby river and 3,000 silver dollars 
slid into the roily water. After some 
six hours a coupla natives were pros- 
pecting in the river bed and this gave 


me my big idea. 


“I took what money I had in my 
pocket and leased the farms on either 
side of the crackup, and when an ama- 
teur prospector discovered one of the 
bags empty and busted, maybe the 
crowds didn’t jam down to the river! 
But to start their prospecting they first 
had to pay me a dollar admission to 


my leased land. 


“In two weeks I took in almost one 
thousand dollars, including the hot-dog 
stand concessions and I continued to 
‘salt’ the waters with occasional dollars 


that I threw in. 


“Then on one slack morning I pad- 
dled down the river where I saw some- 
thing familiar on a sandbar strewn 
with snags. Know what it was? Well, 
it was a wing of the old pusher, and 








Your 


AERO-BIKE 


INSTALLED IN FIVE MINUTES 


the safest, quickest 
to y. Just s 





and cheapest way 
an AERO-BIKE 

itrol < on your bike—it only takes five min- 
utes—and you'll get actual experience in learning 
lateral flying control. In about two hours you will 
have mastered stick control, just as a flying in- 
structor teaches it. Get your order in today 
Price $2.50 postpaid. Chrome nickel finish $2.90. 
i — amount or $1.00 with order and balance 





CHURCH AIRPLANE & MFG. CO. 
4844 Nevada Street, Chicago, III. 











August, 1934 


safely strapped to the spar were four 
of the six money bags intact, each with 
their 500 dollars!” 

“Well, I got off smart enough (down 
hill), but with the full tank of gas and 
the money and me it was too much for 
the engine. Wheezing valiantly, but 
futilely, it couldn’t keep the old pusher 
from settling down, down, down into 
the sandy waters of a nearby river. 

“Oh, I got out safely, but again 3,000 
silver dollars slid into the foily water. 

“Inside of two hours, a coupla chisel- 
ers were prospecting in the river bottom 
for those silver dollars. It gave me an 
idea; I still had some money in bills 
in my hip pocket, and I leased the 
farmlands on either side of the scene of 
the last crack-up. An amateur pros- 
pector discovered one of the canvas 
money bags, busted and empty, and 
maybe the crowds didn’t come down to 
the river again? That is, after they 
had paid me a dollar a head for com- 
ing through my land to do their 
prospecting. 

“In two weeks I took in almost two 
thousand dollars, counting the hot dog 
and blind tiger concession. Prospecting 
waned, only ninety ‘cartwheels’ were 
dug up in that time, so I ‘salted’ some 
more silver dollars where they would 
be easily found. They were; and again 
the mining industry picked up. And 
so on for a month. My ‘salting’ ex- 
penses didn’t amount to much; every 
yokel in the state thought he was a 
miner and paid for the privilege. 

“It was just like playing the races. 
The customers remembered their win- 
nings and overlooked their losses, The 
chances of any miner for coming out 
ahead of the game were very remote, 
to say the least. Once in a while, one 
would dig up three or four dollars in 
one day, but then he would go a week 
before he found another one. 

“One morning, things being slack, I 
borrowed a canoe and paddled down the 
river a few miles. The water was low, 

and around a turn on a desolate sand- 
bar strewn with snags I came upon 
something that looked familiar. 

“It was what was left of a lower 
wing of the old pusher. I poked around 
it, and there, still safely strapped to a 
spar, were four of the six money bags, 
intact, each with their 500 silver dol- 
lars. I put them in the boat, rowed 
back and said nothing. 

“Since that time I have foresworn 
flying. Even during the late war I was 
a ‘kiwi,’ or ground officer, in the Air 
Service. The business of concessions, 
amusements parks and the like have 
been more profitable, with far less risk 
to my person—or money. I started a 
specialty in amusement parks known 
as ‘Mining.’ Run some of the water 
aside from one of the ‘Old Mills’ and 
over an artificial sandbar. Chuck brass 
filings in the sand first, also some 
dimes. Costs two bits to rent a pan to 
go panning. The filings look like gold 
and the dimes are real. A great and 
profitable enterprise.” 


END. 
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Only trades or “swaps” 





= BARTER AND EXCHANGE = 


Good Opportunities for Our Swappers 


The publishers reserve the right to reject any or all notices that are not in accord with the policy of this magazine. 
will be permitted. For cash deals, buying or selling, refer to our Buyer’s Directory. Readers 
are urged to use caution in arranging trades and references should be mutually exchanged. 











AIRPLANES 





FOR SALE OR TRADE Aeronca C-2. This 











een comple y ebuilt. New siyle 
shaft, r pistons, rings, 
lve lifters fuselage > 
ez G 
H Trade f S 400. 
M 1609 FI t Ave Middlet own, 
ENTION MOI COLLECTORS! Will 
Mode V bottom speed boat 
higt ied, fo ee place open cockpit 
Must be € r Also have othe 
jel boats to sv f me r Descriptior 
equest Edgar E. Pareis, 308 Lillion Ave., 
I N. ¥ 
VILL TRADI f a B flat 
36 € t Give age 
€ I ive dual if 
If este te a4 I will give 
ete i€ 8 Livin to 129 
§ € I N. H 
I I He 1 V Type e Fiyit 
t et Fly-away 
A P! it} Che ‘ 
Jol K 819 Fifteenth Street 
ATI MPER fuse onetructed c« 
Also f< 
Will ade f 
M Bros., 1¢ S. 48th 














HEATH \V FLYAWAY W t trade on light 
0 I I Baun Gle Uliir 
LA OF STOR I 
He P r 
es ibes 
W ‘ le, M 
VILI TRADI 
i € \ t 
| P: P 
PIETENPOL A ( 
erting F 1 eT ne Will tr 
H. G. Harpe ( thage, Miss 
HE TH PARASOI Pont ne for the Heath, 
‘ Church Midwing. Will trade for 
ox Cc 1 ll be considered We 
mé f tl job warrants it.— 
Aj ( -Wellesley Airport, 


CHARGE of two cents per 

word will be made for all 
advertisements entered in the 
Barter and Exchange columns. 
Please enclose remittance on 
this basis when submitting 
copy. 
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EAGLE crack up, less 


light car, cash, or what 


HAVE AMERICAN 
motor, will trade for 





have you.—J. C. Read, Leeds N. Dak 

WILL SWAP “Cc rawfot d Mono} lane for good 

( penter home work shop, % and 1 horse 
ywer electric motors 110 ) volt alternating cur- 


what have you?—-Edwin Hageman, 37 


rent, or 
N. Willow St., Montclair, N. J 





GLIDERS 





TRADE WACO demonstrator glider Excellent 
condition and ready to fly but recovering advised, 
Carefully stored in Ohio. State best offer in- 
cluding $35.00 cash Want navigable light 
automobile, motorcycle, fishin ry tackle, or aero- 
nautic al textbooks; no eta! 
Consider reducing cash 
offer Box 542, Florence, S. C 








ENGINES AND ACCESSORIES 





WANTED—Motorwheel engine. Must be in run- 
ning condition. Have Keystone hand operated 
projector to exchange Will also add 
reasonable amount of cash.—Morris Levin, 1856 
S. Avers Ave., Chicago, Il 

WANTED—Small engine (com; plete). 
boxing gloves, baseball shoes and 
etc. May add cash.—Wayne Meixner, 960% 
Wash. St., Indianapolis, Ind. 


DE ‘AN BROTHERS 


movie 





catchers itt 











steam engine and water 
pump. Capacity 35 gallons per minute Will 
trade for what have you.—Penn H. O’Brien, 


Mooresville, Ind. 





without engine. 
I want 


SUPER-HEATH PARASOI 
W es and tail f 


€ ist recovered. 


























good mot € j at have you ?—Stanley 
B. M n, R. F. D. 4, Eaton Rapids, Mich. 
HEATH PARASOL nearly finished. Fuselage, 
1 fir eX vith pigmented dope 
Stearman Vermil Wing need covering. 
W by licensed mechanic Trade for late 
model Harl Davidsor Or power driven shop 
Rom J. N Dell Rapids, S. Dak. 
WHAT m I ffered in exchange for a good 
Model A Pietenpol? Flown aM hours, new 
oY Car we OXX6 motor wit prop. OX5 
good » or Model A car. io John- 
Box 56, hepherdsville, Ky. 
WANTED Hea’ at h Parasol, A-1 condition. Must 
be cheap for cash trade Z. Sajkowicz, 22 
Howard St., Norwich, Con: 
“> PAR ASOL complete—25 hours. Motor 
Yash or what have you?—E. J 
can. he St Freeport, II. 
JEN? vY new covering and new wheels. Will 


trade for car Want used and wrecked motor- 
cycles 
W. Burne St 


What do you want? 
Portage, Wie 


Chester Mael, 206 





PROPELLERS, Harley, Indian, 
Zenith Altimeter, trade or sell 
Broad St., Jackson, Florida. 


Henderson, New 
-Watson, 417 





HEATH-HENDERSON Engiue, prop and tachom- 
eter to exchange for a finished Harlequin er ank- 
shaft and crankcase or outboard motor of 

horsepower or more.—F. M. Sears, Seneca. Nebr. 





WANTED —Aircamper landing gear and 
other parts, will exchange 1/4 and 1/6 H. P 
82 V.D.C. motors or cash.—Prentice Brothers, 
Park Rapids, Minn. 


spars, 





WANTED—Ford “A” aluminum high com- 
pression heads, four-cylinder magneto, and air- 
wheels for Pietenpol. Dayton Aero in 
any condition. What do you want? A. 
Hughes, Jr., Elon College, N. C. 











WANTED—Motorcycle, engine, portable type- 
writer, or airplane wheels. Have slide rule, 
portable phonograph, opera glasses, three foot 
stack of mechanical and science magazines 
R. Raspet, Bridgeville, Pa. 





MISCELLANEOUS 





Have 


WE HAVE 12 lesson wrestling course, a book 
of instructions for collecting butterflys and 
moths, also a large amount of model airplane 
kits, ready built models, magazine subscriptions, 
sell or trade. What am I offered? Any model 
built to order.—Bergstram’s Miniature Aviatior 
Co., Cuba, Kans. 





You NG MAN of 19 willie | to és etl ng hon- 
orable in exchange for board and flying instruc- 
tions and further advancement. Give Me a 
chance somebody. Can furnish references 
Donald Wolcott, Poultn: ey, Vermont. 





I AM 21 years old, am very much interested 
in aviation, have been trying to break into the 
game for a good many years, in fact too many 

Have spent over $25 advertising for a job i 

leading aviation magazines and I am still right 
where I started years ago. So I am asking once 
will someone please give me a chance t 
get started in aviation? I will be only too 
happy to do anything from helping mechanics 
to parachute jumping, I don’t care what it ic 

just so I can get a etart in Aviation. Will be 
glad to work for just room and board only 

and if that is unhandy for you, I will be glad 
to work for 4 or 5 dollars a week, and will 


again, 








go anywhere at anytime. Am 21, sir sohe 
good hard reliable wo a high 
e. I have worked in my 
med over six years, so I am also 





mechanic: cally inclined. Won't someone please hely 
me get started in the hobby that hae interested 
me for over ten years. Please write to W. B 
Fisher, Jr., 5 Moines, Iowa 


1609 Center St., Des 





WILL 1 L TR. ADE $30 worth C- D kits plans, and 
supplies for outboard motor, canoe or Mead 
2-place Ki-Yak.—Edwin Lewis, 315 N. West St., 
St. Mary’s, Ohio. 





WANTED—Monoprep, for car and cas! Ad- 
dress 109 Pine Street, Muscatine, Iowa 








w ILL SWAP for cash or what have you Redicut 





model kits, plans, Oliver typewriter, No. 2 
kodak, portab le phonograph, Oddfellows lodge 
ring.—Albert Parker, Monroeville, Indiana 

WANT ONE-TUBE RADIO—parts. Have steel 


tennis racquet, chemicals, model airplane 
Emsie ’. Thompson, Jr., 92 N. Water St 
Gallatin, Tenn 





TRADE excellent Conn cornet, case, extras 
want good outboard motor between 8-15 h.; 
Clifford Jeffords, Seymour, Texas. 





YOUNG MAN 22, university student, will work 
hard for flying lessons, board, small compensa- 
tion. Will go anywhere.—Write H 

Minn. 


Jorgensen, 


927—6th Ave. S., Minneapolis, 





PHOTOS TO TRADE—Correspondence wan ted 
with anyone interested in trading photos of air 
planes. Have latest shots of Northrop, Lock- 
heed, Douglas experimental planes. John 
Mitchell, 540 N. Gower, Los Angeles, Calif. 





HAVE NEW (bare) fuselage and tail surfaces 
for American Eaglet sportplane, a pair 16x7x3 
airwheels complete. Sell cheap or trade for 
aircraft material.—Milton Schultz, 1108 Mich- 
igan Ave., Sheboygan, Wisc. 





KODAK PROJECTOR and 300 feet of aviation 
film—No. 5. Chemical set and many 5s] 
chemicals—solid scale models of latest tyr I 
for world war insignias or what have” you.— 
C. Jacoby, 662—79th St., Brooklyn, N. Y 








HEATH V, prints, motor mount, prop, oil 
gauge, etc. Want blowtorch, tools, short wave, 
type, motorcycle or?—Frank Baumstark, No 
313, Glen Ullin, N. Dak 








HAVE ENCYCLOPEDIA, formula for making 
soft drinks, water-pump, etc. Will trade for 
lightplane, accordion, tools or what have you? 
—Elmer R. Eyster, Thomasville, Pa 





YOUNG MAN will do parachute jumping _ 
wing stunt in exchange for flying course.—L. 
Heitmeyer, 3124 Washington Blvd., Chicago, mm: 








WANTED. A pair of pontoons for lightplane 
Send coraplete description.—R. H. Washburn, 
Owego, N. Y. 
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Advertise in 
this Directory. 


BUYER’S DIRECTORY 


Rates: $5.00 
per inch. 











AIRPLANES FOR SALE 








3 place OX5 Monoplane, covering excellent ocondl- 
tlon, wing tanks, wide landing gear, $175. 
Corben Baby Ace Kit, factory welded fuselage, 
finished ribs, 20x4 tires, $95. 
Velie 55 H. P. 5 cylinder motor, complete, $75. 
2 cyl. Lawrence motor, complete, fair cond., $25. 
40 H. P. Twin, with 2 throw crank & magneto, $39. 
Build oy _ ne motor—Stee! cylinders, 4% 
bore, $6.50 
ALLISON “AIRPLANE CO. Lawrence, Kans. 








RBEN— 
“BABY-ACE” 
—AND— BEY 
“JUNIOR-ACE” 
One and Tvo Place Sport eo 
Planes Offered in Semi- Lt 


Factory-Buiit Kits or Com- 
plete Fly-Away. 
Send Dime a New 
Illustrated Folder 
CORBEN SPORT PLANE CO. 
Madison, Wis. 


Say PLANES 


Dept. A Madison Airport 











1930 Model V Heath Parasal deep 
crank case motor, etc., $150.00. 
Latest Catalogue No. 10—One Dime. 
KAMM AIRCRAFT COMPANY 


819 Fifteenth Street 
Oshkosh, Wisconsin 








Damaged Heath less engine as is, $50. Heat! 
Henderson complete with stream line, a prize 
winner, $160.00. Damaged, as is, Eagle Rock 
with OXS5 engine, $95. Aeromarine Klemm, 
Salmson engine, $450. American Eagle OX5 
$275.00. New list of 4000 items on request. 


MARVIN A. NORTHROP AEROPLANE CO 
MINNEAPOLIS, MINN. 


Build the Knight Twister 


10 detailed construction drawings... 
Full kit of materials, less engine........ 
Send 10c for data and price list on semi- 
finished parts. 
3-View Drawing - 500 


Vernon W. Payne Aircraft 
1929 So. 52nd Ave. Cicero, Illinois 





Propellers of Distinction 


BUILT by LORENZEN 
for Race Planes, Sport Planes, and Experimenta! 
jobs of all kinds, Each LORENZEN PROPELLE! 
is a Masterpiece in itself, yet costs no more than 
an ordinary blade. Why not have the best and 
enjoy the difference? 
Send Dime for New Illustrated Circular. 


Lorenzen Propeller Co. 
Dept. P. A. Niles, Mich. 








RETZ R8 BIPLANE One place; Span, 20’, 
Length, 15’6”; Height, 
5/9”; Speed, 120; Lands at 
40; Wood or steel fuselage 
WELDED STEEL PARTS: 
Fuselage, $75; Tail, $30; 
Stif leg landing gear, $25; 
wheel pants, $20 
$4—BLUE PRINTS—$4 
Photo, 3 View Print, Speci- 
fications and Lists, 50c 
RETZ AERO SHOP 
Farmland, Ind. 











LOWEST PRICES 

On small engines, propellers, hubs and wheels for 
lightplanes, windwagons, scooters and midget cars 
Indian, Harley, Ford and Chevrolet engines with air 
propellers or sprockets. Efficient propellers for motor 
cycle and auto engines at rock bottom prices. Midget 
car axles $3.50 to $5. Blueprints of Flying Flivver 
lightplane $3, of midget car 1.50, of Ford conversion 
motors $2 New circulars 10c, 


STORMS AVIATION CO. 











88 Charlotte St. Asheville, N. C 
a HY 7 Pay $15.00 to $30.00 i. 95 
H for AERO [balloon] onal 
we 
for your midget auto, ght airplane or pushmobile? 
B U ILD them yourself on only $1.95 complete. (107 
size.) Use only cheap easily obtained material—no spe 
a ols or workshop n cessary! Simple—Sturdy, 
long lived and foolproof 
$1 rings you full scale simplified blueprints, photo, and 
2 detailed instructions and FREE midget car blueprint. 
OR, send only 20c in stamps or coin and receive FREE car biue 
prit nt ane Bog om informati on on — wonderful wheels (10 


Send t 





WEBB "MANUFACTURING CO. KEARNEY, NEBR 

















New Production Ships $98.00 each. Just 
twelve at this price. We will lose money, 
but we are gathering data on how cheal 
we can build a dependable single seate: 
trainer complete with motor, air wheels 
metal tipped propeller, flight tested, et« 
Send us 25 cents for data, photos, etc. 
UNIVERSAL AIRCRAFT CO. 
Ft. Worth, Texas 








AIRPLANE SUPPLIES 

















AIRPLANE ENGINES 





ZENITH 0-20000 foot ALTIMETERS—$2.49 
or $2.75 postage paid 
BANKING INDICATORS—$1.00 
SPAULDING LEATHER HELMETS—$2.00 
AEROTOGS SUEDE LEATHER JACKETS 
$6.50 
Marvin A. Northrop Aeroplane Co. 
Minneapolis, Minn 











WANTED! 


LIGHT PLANE ENGINES 
SALMSON A-D-9 PARTS 


We buy, sell and trade engines up to 60 HAI 
If you have a motor to sell or trade send us 
details. Send 3 cent stamp for price list. 
CORBEN SPORT PLANE CO. : 
Madison Airport Madison, Wis. 





RETZ PROPELLERS “ARE SECOND TO NONE” 
Materials and Workmanship are Guaranteed. All 
props made of laminated hard wood. 
Metal Cloth Not 
Tipped Tipped Tipped 


6 Ford A &T $12.00 $9.50 § 8.60 
4%’ Henderson . : 50 6.50 5.00 
4’ H. D. Indian 6.00 4.00 3.50 


i’ Four »laded prop Ford A 15.00 12.00 10.00 
3’ Four bladed prop, H.D... 8.00 6.00 5.00 
Ford A Hubs—$3.00. Motor and Parts List (0c. 
RETZ-AERO-SHOP FARMLAND, INDIANA 
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TOOL USERS 


All the instruction you need for 
making and heat-treatment of tools. 
Written especially for the home-shop 
worker. Oil tempering formula used 

Price, $1.00. 
CLAYTON G. BUGH 


Dept. A., Cherokee, lowa 








Get your start in the fast growing 
COMMERCIAL AVIATION INDUSTRY 


New Ocean routes soon starting. America’s fastest 
growing Industry. Our booklet ‘‘Wings of Commerce,’’ 
lists over one hundred different occupations in this 
field, salaries paid, apprenticeships, promotions, how 
to qualify and apply. Lists all Airline Companies in 
U. S., Canada, Mexico, Central and South America 
Information is complete. Price 20c postpaid. 


FEDERAL EQUIPMENT CO. 
Dept. 11 Deer Park, Ohio 








Aviation Books 


Complete Stock of Books on All 
Aviation Subjects. 


Send for Catalog 
GOODHEART-WILLCOX 


2009 So. Michigan Ave., P. A. 8, Chicago, IIL. 














LIGHTPLANE 


Supplies 
Engineering Construction 
Write for Our Free Bulletin 


Sportsman Airplane & Supply Co. 
319 West Boundary Hobart, Oklahoma 


DESIGN YOUR OWN LIGHTPLANE 
Gnly Book Devoted Entirely to Lightplane Design 
Everything You Need to Know for the Aerodynamic 
Design of Your Lightplane—Covers Best Practice of 
World’s Most Successful Designs—Easy to Understand 
includes a Recommended Side-by-Side 2-Seater Cabin 
Cantilever Wing Design. 152 Facts, 61 Drawings, $1.00. 
Approved by Wm. B. Stout, I. I. Sikorsky and Other 
Experts. If Not Satisfied Return the Book Within 10 
Days and Your Dollar Will Be Promptly Refunded 
WALTER H. KORFF, Box 102, Boonville, Indiana 














1. Ident. N. B, Standard rebuilt, repainted (less 
OX5) very cheap. Must sell at once due to 
storage facilities. 

Converted aero engine using Ford block Dry 
sump oil system, racing parts—just overhauled 
Converted Chevrolet engine—overhauled—many new 


parts. 
Brand new Gnome 9 cyl. air-cooled engine 
“‘dirt’’ cheap. 
Harley Twin Battery ignition. Stamp for details 
Standard J-1 parts. 

Prop. Hubs for Model A motors 
MATSON BROS. Glenwood, Illinois 
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PROPELLERS 














AIRPLANE PARTS AND PLANS 


Approved Propellers Cheap 


NBS Genet $25.00; British Gypsy $25.00; Velie 5 
$20.00; LeBlond 90 $25.00; Szekely 45 $15.00 
Szekely 30 $15. 00; Continental A-40 $15.00; Aeronca 
E-113 or E-107 $15.00; Heath B-4 $9.00; OXs $23.50; 
OXX6 $25.00. Lawrence, Anzani and model A 
Fords $12.00; Ford T, Durant, Star and Chevrolet 
$10.00; Henderson $7.00; H.D. 74 $5.00. All metal 
tipped. Performance guaranteed. List 100. 


BENNETT PROPELLER CO. 
Morganton, N. C. 


DON’T BUY anything until you get 
Ort’s 1934 Aviation Material Cata- 
logue. Prices are lower. Send one 
thin dime today. 


KARL ORT, 640 W. Poplar St. 
YORK, PA. 














INSTRUCTION 











PiSTON S§S 


“10-Y-AL” ALUMINUM ALLOY PISTONS for all 
motors. FORD ‘T’’ SPECIAL: Set of 4 Pistons 
and 12 rings complete $5. Postpaid. To settle 
an account we have accepted 1,000,000 former Na 
tionally Advertised Oil Control Rings. Sold at $1.50 
each. In original cartons any size, width and 
oversize, $0.25 each. a us figure on your Die or 
Sand casting requiremen 
BAUM ALUMINUM, DEP’T. Mi 

1709 Gil'ingham Street Philadeiphia, Pa 











IMPROVED PROPELLERS 
For quick service, order from this ad, eash with ayy 








4’ for Harley and Indian motors 50 
4’ 6” Heath-Henderson, metal tipped... . 8.50 
6’ Fords, Lawrence, Anzani, metal tipped. . 9.98 
8’ for O.X. 5, hardwood, copper tipped. . 19.95 





These propellers are the most efficient made, regard 
less of name, make, or price. Aeronca Type 40 H.P 
motor, $88.00, including prop, New production ships, 
$98.00. Photos, information including leather bound 





flying manual, 25c. HIBBS, FT. WORTH, TEXAS 





For Complete information on the 


FREE FLYING TRAINING 

given by the Army Air Corps, send for our booklet 
“WINGS OF THE ARMY. ” Flying Cadets are paid 
a salary while learning, and get one year’s training 
with 250 hours solo flying. Booklet telis how to 
qualify and apply. Prepared by a veteran of the Air 
Corps. Price 10c postpaid, Booklet “‘WINGS OF THE 
NAVY,” gives same information on Navy Aviation. 


Price 20c. 
Federal Equipment Co. 
Dept. ft! Deer Park, Ohio 
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Advertise in 
this Directory. 





BUYER’S DIRECTORY 


Rates: $5.00 
per inch, 











AVIATION 


| AIR-MINDED Young Men interested in en- 

| tering the field of Aviation as Apprentices. 

Write, enclosing stamp, to— 
MECHANIX-UNIVERSAL AVIATION SERVICE 


| 
Dept. B 
| 


| 12883 Mansfield Detroit, Mich. 








Aeronautical Engineering 
Airplane Design, Stress Analysis, Airport 
Engineering, Air Transportation, etc. 

Complet ‘ tical education 
today for “The Key to Opportunity 


U. S. AIRCRAFT ENGINEERING SCHOOL, INC 
1732 Grand Ave Dept. P Kansas City, Mo. 














MODEL AIRPLANES 
(Ready Built) 








FINISHED MODELS 
Wartime and modert 


airplane modeis buil 
to order. Our stand 
ard models = range 


to 7 wing 








~~ Actual Boeing Model 


3 - 


| MUELLER BROS., 28 Peach St 





sree satisfactios 
et, Buffalo, N. Y. 














SEA GULL READY BUILT FLYING MODELS!!! 
r « n ( rcia ft. flights $1.75 
( = ¢ f t! 2.50 
R.O.G I a 
Soaring “S 22 
I t’ Tw I 
A e 
t Order d 
A lers t exp 
SEA GULL MODEL AERO CO 
1-08 Holland Ave Rockaway Beach, L. |., N. Y. 














MODEL KITS AND PLANS 








120 cents each PLANS 7 for $1.00 
’ scale ( Bee, Laird 1930 or 1931 
i I H Boeing I’-2 
F4 B BI7L or 17R 
4 I M r Dl4 Stin 
R 1 \ 145 hp., 191 
N ( Spad, Fokker 

D K47" Purst 


BATAVIA MODEL CO. — 
32 College Street Batavia, Illinois 


FULL SIZE PLANS 


of Endurance Models 
AUTOMATICALLY CONTROLLED 


with a 1.2 oz. electric-motor 
Send § cents for list of 130 models 
A. L. JONES 


P. O. Box 3! West Brighton, N. Y. 


MODEL AIRPLANE SUPPLIES 











25c¢ Kit s 40c 
All kite contain plenty of cement, wood, paper, bent 
wire parts, full size plans, printed ribs, formers, etc 
12” Lockheed Vesa, Flying model, postpaid 40c 





PLASTIC BALSA 
BALSA WOOD in PASTE FORM 
Can be easily worked into any shape by hands an 

juick dries into Balsa wood Light, st 
proof Wonderful to make toys 
dummy motors, propellers 

fillet, fill in cracks 
Send 10c for large sample or l5e for 
PAT. APP. FOR. ALL RIG HTS 
COPYRIGHTED 1934 BY 
AMERICAN MODEL AIRPLANE in 
1810 Broadway, Brooklyn, N 








RESERVED 














12” Howard “IKE’’, Flying model, postpaid 40c 
12” Puss Moth, Flying model, postpaid = — 
12” Kellet Autogiro, solid model, postpaid 25c 
1%” Wedell Williams Racer, solid model, pp 25c 
8%” Gee Bee Racer, solid model, postpaid 25¢ 
LENNON MODEL AERO CLUB 
15 Lennon St., Dept. P-3, Providence, R. 1. 
GAS POWERED MODEL PLANES 
“LOUTREL SPEEDSTER” 

7 ft. Monoplane for gas power A proven sl 
Takes off within 15 ft K. D. Kit omplete, lk 

ecial—This Mont Drawings 

I ° coin (No stamps, please.) 

Ioutrel Aero Motor 1/6 H x The m 
powerful midget gasoline motor in the w 1 for i 
bore and stroke. Complete ata g f Ss motor 
ignition, ete., 25 Refuns 


LOUTREL "SPECIALTY ‘co. 
785 Prospect Pl. at Nostrand Ave. Brooklyn, N. Y 








GASOLINE DRIVEN MODELS 


1/6 to 1/3 H.P. Featherweight Gasoline Motors: 
1 and 2 cylinder. Finished or castings. Gasoline 
Driven Model Airplane and Boat ci } 
line powered model supplies VERY LOW PRICES 
Send dime for literature with specifications and dou 
ble size assembly drawing of motor. 


MECHANICAL RESEARCH LABORATORY 
4305 W. Augusta Bivd., Chicago, Hl. 


its Gas 

















NEW FLYING KITS 
More fun than Solid Models: 8” Flying Model Kits 
Hawk, S.E.5, Bellanca, Monocoupe Fokker D 8 
Super-flying ACE, 17c, 3 for 45c Prepaid 
5” Kits, 25c; 18” Kits, 35c Postage, 5c extra 
A complete line of Model supplies. Price list, 3 
Stamp 
DEALERS: 15¢ Flying Models, fastest selling K 
OUT OUR CUSTOMERS REORDER! 
Quality MODELCRAFT First 
2125 W. S4th St Los Angeles, Calif 














MODEL AIRPLANE PARTS 





FINEST QUALITY BALSA 
18” Strips " 18” Sheets Balsa Wheels 





1/32x1/16, 80, 5o 1/32x2, 9, 10c 1 1 ; 
1/16x1/16, 80, 5c 1/16x2, 8, 10c 1% pa ¢ 
1/16x1/8, 45, 5c $/32x2,6,10ce | 1%”, pair 
1/8 x1/8, 35,5¢ | 1/8 x2.6,10c | 1%”, pair 
1/16x1/4, 30, 5c 1/4 x2, 4, 10c | 2”, pair, 1 
Add 1 for postage Orders of 50c and over sen 


prepaid West of Miss. add 10 _ % atl fa 
tion guaranteed Free new complet 
AMERICAN MODEL AIRPLANE MFG 
1810 Broadway, Brooklyn, N. Y. 








MODEL AIRPLANE PARACHUTE 


Equip your model with a parachute and an 
matic device for releasing it in the air t 
adjustable and is not connected with motor 5 
easy to install on any model airplane of over 15-inct 
wingspread Automatic release parachute and 
structions for installing. Postpald 30 cents. 


EDMUNDS AERO 

















io | 

ies SSase IN QUALITY AND VALUE! 
sa %4x\%x6 10 for Se 

1/16x1/ is at for Se Sxl x8 4 for 5c 
1/16x1/8 35 for Se Cement, par, 5c 
1/8 x1/8 28 for Dope, clear, co 5c 
. 1 for 4e Tissue all col., doz 19¢ 
1/32 or 1/16x2 8 for 100 Bearings, doz 8c 
1/8 x2.........6 for 0c Rubber, %, 15 ft...... Se 
1/4 x2 .3 for 9% Bamboo, 36 for 5c 


Add 10c postage. 60c or over prepaid. No stamps 
West of Miss. or Canada add lic. Free Price List 
Imperial Model Aero Supply 
416 McDonald Ave. Brooklyn, WN. Y. 








v tue I 
Balsa 18” lengths Rub. % flat,36 ft. 10c 
1/16x1/16..35 for .5c | Jap Tissue, 6sh. 1l0c 
1/16x1/8....30 for Se] Wheels 1” pr. be; 


1/8x1/8......25 for Be} 1% 7 
1/32x 2.......8 for 10¢] Banana Oil, 2 oz. & 
1/16x2..........8 for 10¢ . a 45e¢ 
1/8 x2.. 6 for 10¢] InsigniaSht.12 pr. 9 


Cl. Cement, 2 0z. 10¢ Add lic postag 
Send 3c stamp for price list and FREE > 
LENNON MODEL AERO CLUB 





15 Lennen St... Dent. P-3, Providence, R.1I 























BOEING P12F 
MODEL BUILDERS—HERE’S A BUY! 
Modeled after a popular army plane. 14 in. long 
20 in. wing span. Kit ontains: Spun aluminum 
cowling elluloid wheels, semi-carved prop, celluloid 
cylinders, for engine colored dope, insignias, U. 8 
Army letters, rubber, cement, etc. 
Price $2.00 P.P. No Stamps Please. 
BETHLEHEM MODEL AIRCRAFT 
712 N. New St., Bethlehem, Penna. 


MACHINE BUNS ano BOMBS D'scAe" 


AC; CORDING SPECIFICATION OF ENG. DIV. ARMY AIR SERV. 










~ PURSUIT TYPE 
MACHINE BUN 





LEwis AIRCRAFT 
MACHINE GUN 


2” Long...... " %” Long Sc} %” Long Se 
Postage 5c 1%” Long f0cl1%” Long...10c 
Pach Postage 3c Each 








BALSA TISSUE BAMBOO 


l balsa, 1l sizes 1/16” 1. to %”%x1” \ 
1 h sheets genuir fa t 4-15 
l split bamboc Y 

r for part i 





ALL FOR 60c POSTPAID 
Order Assortment, No. A-3 
SWIFT MODEL STUDIO 











Guns and a are equipped with mounting 363 Brittain Road Akron, Ohio 
CRAFT & MARINE MODEL CO. 
1970 Ryder Pas we Brooklyn, N. Y. 
PATENTS 











VOUGHT CORSAIR V-65 


MODEL BUILDERS LOOK AT THIS BARGAIN— 
A 20-in. flyer of a popular Navy plane. Kit con- 
tains a spun aluminum cowling, celluloid wheels, 
semi-carved prop, celluloid ylinders, for engine 
plenty of material cement, colored dope, tissue, 
rubber, insignias, U. S. Navy letters, etc. 
PRICE $1.75 POSTPAID (No stamps please) 
BETHLEHEM MODEL AIRCRAFT 

712 N. New St, Bethlehem, Penna 





PROPELLERS 


OIE CAST METAL 


ee oe 
=. 


— 


- 1%” Dia. emis be eee 2 2” Dia. 100 ,O)1%” Dia t5c 








Dia. 25¢ S|24” Dia. 15e |<) 55, éc E 
Zlé” Dia. S0e |=/3" Dia. 200/23) Postage bc Ea 
) ae vd e Other es 
wl? Dia. 65c! 4 Dia. 250 gt Request 


AIRCRAFT & MARINE MODEL 


1970 Ryder St. ooklyn, N. Y. 


UNPATENTED IDEAS 


oF -N IE :} a) @) 8B 


I tell you how and help you make the 
sale. Free particulars. (Copyrighted) 
WRITE W. T. GREENE 


927 Barrister Bide. Washington, D. C 














KIT ENGINEERING SERVICE 
Prepare kits while the prices are low. We prin: 
balsa sheets, plans in various sizes and quantities, 
ut balsa sheets, strips and blocks, supply empty 
cement tubes, U. S. ARMY—U. S. NAVY letters 
GERMAN crosses, etc. Write for quotations on ans 
job you have Boeing P-26—Goshawk and Belgium 
R-31 15” flying plans all sent for 10c in colin 
Write for new price list, sent free to Dealers au: 
Jobbers 
G-E MODEL SUPPLY COMPANY 
131i Wade Street Chicago. 111 














MODEL AIRPLANE BUILDERS 
Mystifying Performance 
Less Shock - Less Breakage 
By using M & M Low Pressure Air 
wheels. Wt. 1/5 oz. pr. Red and 
Black 15”, .90; 2”, .95; 2%”, 1.6 
P.P, U.8.A Money orders only 
Prices on other sizes on request 
DOUGLAS MODEL AIRCRAFT CO 
1400 No. 45th St., Seattle, Wash. 
Pat. Pending Send 3c for Model Supply price 1! 











PA -N S : personal 1 —_ 
f i dential eser 


PERSONAL SERVICE © By 


patent problems. Del en w d 

tecting your ideas, or ‘= s] ghtest l I ! 
handling your patent papers asily 

costly. My personal service ‘ 

and strictest confidence Send 





free 72-page booklet, “How 
L. F. Randolph, 372-D Victor Bidg., Washington. D.C 
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BUYER’S DIRECTORY 








MISCELLANEOUS 








BUILD A FRONT DRIVE! 


The construction of a real 
midget front drive auto as 
this “SILVER BULLET,” 
with the simplest of drive 
arrangements, using oo 
Ford parts, is easy with my 
blue prints! With your mo 
torcycle motor, preferably 4 
cyl., old car parts, etc., you 
can make this 4 wheel 
brake, front drive; best of all 
you don’t have to own a 
machine shop to build 
this fast car 
nomically 



















most eco- 


EDW. A. BORNTRAEGER 
3450 N. Marshfield Ave. 


Chicago, It 











OLD COINS 


WANTED 
$5.00 to $2500.00 each paid for 
old coins. 
Buying catalogue 10c. 
BOB COHEN 


Dept. 24 Muskogee, Okla 





PYSPRUCE 


AION ARS A. 


For quick shipment from Chicago, rough or finished 
to exact size. For airplanes, gliders, iceboats, etc. 
Lowest Wholesale Prices 
Have specialized in high grade spruce for many years. 
All our uce aero stock comes from finest old 
rrowth spruce on Pacific Coast. Manufactured, selected 
and | with utmost care; shipped promptly. We 
are gest and oldest company in Central West 
ST zing in high grade spruce. Carry big stock 
‘ial industrial trade. When you buy spruce for 
a plane or glider you want the best, 

hance on questionable quality 
Come to Us for Good Spruce 


PIKE-DIAL LUMBER Co. 


Airplane Lumber —— sts—2251 Loomis St 
Ch 
























Don't take a 





’ 
We also carry “Ply or’ aircraft plywood 

















CLASSIFIED 
PROPELLERS $1.50 up William Wat- 
17 Broad St., Jacksonville, Florida 





Engine Quiz 
(Continued from page 84) 














FOR SALE 


Thirty acres of land, less than two miles 


from Salt Lake City Airport. Twenty 
acres still retain oil and gas rights 


Address 








DAN O’LEARY, Baldwin, Colorado 











Chrome ring and svlid nickel 
silver bracelet Name and ad 
dress engraved free 


SOc ay 





EACH ae nN 
Send M.U.—else wrap coin care . | ] 
fully—give size or send string U 
Order Now! 
P.A.R. CO., 305 22nd 8t. a> SARACEN : 
Galveston, Tex. o> =2 











AT LAST! A REAL POCKET RADIO 
Can actually be carried in your pocket 
or purse! No tubes, batteries--nuthing 
to wear out. Simply ciip to anything 
made of metal for ciear beautifully tonec 
reception. Only one control -- gets a 
stations within 50 to 100 miles distant 
No aerial needed! 
phone--absoluteiy nothing else to buy 
Send onty $1.00 and pay postman $1 

plus postage, or send $2.99 (M. ©., currency, check) and we 

send P. P. within 48 hours. Complete Ins. included arante 

Send your order now! Tinvtone Radin Co., vos cto Nebr. 


Complete with tiny 














BOOKS 


Books for sale on all aeronautical 
subjects—both technical and non-tech 
nical. See list on page 128 
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608 S. Dearborn St Chicago, Ill 











Q. What would happen if the heat 
were insufficient ? 

A. The carbureter would “freeze 
or be so reduced in temperature that 
the gasoline would no longer evaporate. 
Q. Where is the heat obtained? 

A. From the engine. In some cases 
e carbureter is heated and the inlet 
anifold or pipe from the carbureter is 
generally warmed by the engine heat 
hen not jacketed. The remainder of 
the vaporization takes place within the 
cylinder when the spray strikes the hot 
cylinder walls or during compression. 

Q. Is this all there is to the 
carbureter? 

A. No. The practicable carbureter 
is provided with many mixture compen- 
sating devices that make it quite com- 
plicated. It must adjust the mixture 
automatically for high and low speed, 
for changes in temperature and altitude 
and for different loads. This, however, 
will be taken up in more detail later in 
this series of articles. 

Q. How is gasoline supplied to the 
carbureter? 

A. By gravity flow from an elevated 
tank, by a power driven gasoline pump 
” by air pressure. 

Q. Has gasoline been vaporized in 
any other device than by a carbureter? 

A. Yes. There is the mixing valve, 
inlet manifold injection and direct in- 
jection into the cylinder somewhat af- 
ter the manner of a Diesel engine. 

Q. Describe a mixing valve. 

A. This is simply a large light flat 
valve placed in the inlet line so that the 
suction of the pistons opens the valve 
and allows air to rush to the cylinders. 
Then, on the face of the valve seat is a 
very small hole connected with the 
gasoline supply. When the valve is 
opened by suction, the gasoline flows 
through the hole and mixes with the 
air. No float valve is necessary. 

Q. Is the mixing valve as effective 
as the carbureter? 

A. No. It is not so easy to adapt 
it to automatic control. 


” 
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Q. Is the manifold injection system 
now used? 

A. No, but it was employed on the 
first W right engines, a gasoline nozzle 
being run into the intake manifold so 
that no carbureter was required. 

Q. Describe the direct injection 
system. 

A. The gasoline is sprayed into the 
cylinder by pump pressure at the end 
of the compression stroke. This per- 
mits higher compression pressures than 
with the mixtures, since only pure air 
is compressed. 

IGNITION SYSTEMS 

Q. How is the igniting spark pro- 
duced? ; 

A. By a high voltage electric cur- 
rent jumping through the mixture near 
the end of the compression stroke. The 
flow of the current heats the air to 
about 5,000°F. and thus starts the 
combustion. 

Q. What is the length of this spark? 

A. From 2s inch to %s inch, depend- 
ing upon conditions. 

Q. Why isn’t the spark longer? 

A. The current flow and heating ef- 
fect is greatest with a short spark. 

Q. What voltage is generally re- 
quired? 

A. From 15,000 to 30,000 volts is 
generally applied, depending upon the 
compression, 

Q. What has the compression to do 
with the voltage? 

A. The higher the compression, the 
greater must be the voltage required to 
break down the resistance of the mix 
ture. A voltage producing a spark %- 
inch long in the open air, is reduced to 
about ys-inch at 80 pounds compression. 

Q. What is the color of the spark? 

A. The primary “breakdown spark” 
that breaks down the resistance of the 
mixture is a bright bluish-white. Sur- 
rounding this spark is a reddish flame 
produced by the succeeding flow of 
current. 

Q. Does the spark ignite all of the 
mixture at once? 

A. No. It lights a small patch in 
the vicinity of the plug and from this 
point, the flame spreads out along 
radial lines to the farthest part of the 
combustion chamber. 

Q. Does the flame 
rapidly? 

A. With the engine running 2,000 
revolutions per minute, combustion 
must be complete within about 1/700 
of a second. 

Q. How is the spark introduced into 
the cylinder? 

A. By means of the “spark-plug.” 
This consists of a threaded steel shell, 
screwed into the cylinder that carries a 
porcelain or mica insulating rod. One 
of the current carrying wires or “elec- 
trodes” is in the center of the insulator 
and it projects into the combustion 
space. Another electrode, carried by the 
steel shell, comes close to this center 
electrode but does not touch it. The 
space between the electrodes is the 
“spark gap.” 

Q. Where is this plug placed? 

A. When one plug is used, it is best 
placed near the center of the cylinder 
head, but when two plugs are used, they 
are usually placed at diametrically op- 
posite points in the cylinder. The 
plugs, when in this position, reduce a 
tendency toward detonations and insure 

quick ignition through the greater mass 
of the mixture. 


spread very 
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Airy Chat 


(Continued from page 172) 











ject of aerodynamics and aeronautical 
engineering. He is a professor at New 
York University and is in charge of 
the Guggenheim Foundation for Aero- 
nautics. His article is authentic and 
useful to those of our readers who 
are regarding aviation development 
seriously. 
* * * 
YTRANGE to say, Anthony Fokker 
has taken up the European distri- 
bution and sale of American airplanes. 
Himself a world renowned designer, has 
become a salesman. Accord'ng to an 
interview related in The Aeroplane, 
Fokker believes that the further devel- 
opment of the airplane rests with the 
tions because of the great 
amount of money required for research 
vork. He is quoted as saying that the 
experimental work on the D uglas 
plane amounted to approximately $350,- 
000 and that no small concern could 
hope to compete in such research work. 


large corpore 


* * * 


(yr. —y back cover of this issue, you 

1 find a full page colored photo- 
graph feckied of the colored drawings 
shown previously on the back covers of 
the June and July issues. 

We will appreciate any comments on 
the colored photograph that you wish 
to make so as to guide us in the pub- 
lication of future issues. We wish to 
know whether you prefer this colored 
photograph idea to the colored drawings 
or whether you prefer the full page 
black and white photograph that we 
used to run several months ago on the 
inside back cover. Now after seeing 
specimens of the three types, you will 
be able to give us a well-grounded 
answer. 

* * * 

HAT Nungesser article by Carl B. 

Ogilvie has raised a lot of com- 
ment, particularly in respect to the 
Hanriot brought to this country. But 
it is for Frank P. Heck, 5439 Bryn- 
hurst Ave., Los Angeles, Calif., to tell 
of a Hanriot pursuit plane of which he 
sends a photo. This is what he has to 
say. 

I am sending you this message in 
the hope that it will be of interest to 
yourselves and to Mr. Carl Ogilvie. I 
am a newsstand reader of P.A., and in 
reading the article, ““Nungesser—the 
Man of Iron,” written by Mr. Ogilvie, 
I ran across something that immedi- 
ately recalled a fact to my mind. 

In this article, in the June issue, Mr. 
Ogilvie states that Charles Nungesser 
and two French pilots brought over to 
this country a Nieuport, Potez and a 
Hanriot. I believe he says that they 
were brought over in 1924. He fur- 


Other men have 
read and pmfited 
by our free a 
Protection.’ 


explains many . 

trating Dome to WOUR IDEA 
an us- 

Te aed mechanics principals With book we 

also send free “‘Evidence of Invention’ form. Prompt 

service, reasonable fees, deferred payments, thirty-five 

years’ experience. Avoid risk of delay. Write immedi - 

ately to: Victor J, Evans & Co., Registered Patent 

Atterneys, 790), Victor Building, Washingten, 
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ther states that, to his knowledge, the 
Nieuport is the only one left in this 
country and that it is now in the 
Roosevelt Field Historical Museum. 

To my sincerest knowledge, I think 
that I have visible evidence, as shown 
in the accompanying photograph of the 
Hanriot pursuit plane mentioned in 
this article. Further evidence may be 
had from the insignia on the side of 
the fuselage. 

I am somewhat of a “photo fan” and 
happened to possess this particular pic- 
ture in my collection. This plane may 
still be found in a hangar adjacent to 
the Douglas Aircraft Company, Santa 
Monica, Calif. 

I snapped this photo the day that 
this ship was flown for exhibition over 
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the race course during the 1933 Na- 
tional Air Races. I remember this 
ship six or eight years ago; completely 
torn down and stacked away in a cor 
ner. It is now reconditioned and is 
capable of being flown. 

This is, indeed, very interesting and 
it would be a fine idea if some more 
of these old-timers were reconditioned 
and flown. There are a number of 
wartime ships that only need a little 
work to put them in the air for t 
enjoyment of the present generation 


* * 


W ELL, here we are at the end 

again. I have a lot to talk about 

—but we'll let that go until next time 
J. B. R. 




















Se Providing You Train at 


<- LINCOLN Now! 


In choosing your future career consider what ay tion ffers 
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America as well The U. S. Government is now getting behind the Viation indus 
as in the U. S. try in a biz way, spending millions dellars to make 
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This school is GOVERNMENT 
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Spanish. Act 


een years teaching 


Viation 


nome Modern Equipment — Highest Type Training 
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Part Time training Here at Lincoln we train you for government censt aa 
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We can now modern high class training planes with Dept. of Commerce ay 
a ral proval are used Highest type pilot instructors Both flight and 
offer to = lim ground training UNDER GOVERNMENT SUPERVISION. T! 
ited number of oughly equipped ground and mechanics school with high class 


men part time experienced instructors qualify youas Master Airplane nd Engine 
employment Mechanic Take advantage of the opportunity now Let us train 
while training to you for one of the good pay jobs in aviation either as pilot 


master mechanic 
cover the cost of ; 


their board and 
room, Act now! 
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Don’t Gamble Time iu LINCOLN AIRPLANE & FLYING SCHOOL 


and Money! 


Be sure of a success- 
ful future in aviation. 
Come to Lincoln where 
you know the training 
will equip you properly. 
Act now—get in on the 
ground floor in the 
world’s fastest growing 
industry. Mail this MY AGE IS 
coupon now! 
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238D Aircraft Bidg., Lincoln, Nebr. 
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Lincoln School 
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and its unexcelled training and equif 
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AND CUT THE COST OF YOUR FLIGHT TRAINING 


A Training Guide for Pilots 


by Major B. Q. Jones 


Air Corps, U. 8. Army; formerly Chief of Aviation Training, A. E. F. 





suggestions and explanations of vital value. 


technical expressions and slang terms. 














Aircraft Engine Aircraft Radio 
Mechanics Manual 69 illustrations. $4.50, 


by C. J. Moors, Chief Instructor, Department of 
Mechanics, Air Corps Technical School, U. S 
Army. 189 illustrations $4.50. 
Gives all needed instructions for 
servicing or repairing any type of 
engine and its accessory equipment 
For each type the manual describes 


tion, operation and maintenance 
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| Sent Without Advance Payment for Your Examination 


| The Ronald Press Company, 

| Dept. M797, 15 East 26th Street, New York. 
Send me the books checked below with the privilege of examination before 

| purchase. Within five days after books are received I will return any I do 
not wish to keep and remit for those I retain at the prices shown plus a few 
cents delivery. (We pay delivery if you send cash; same return privilege.) 
() Jones, Practical Flying $3.00 [) Lusk, Aeronautics . ee 


[ Moore, Engine Manual 4.50 Carter, Simple Aerodynamics _._.... 4.50 
() Eddy, Aircraft Radio 4.50 Hartz-Hall, Rigging Handbook. ............. 3.50 
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BECOME AN EXPERT PILOT MANY HOURS SOONER 


Practical Flying 


Reading this book is like having at your elbow the famous flyer who 
wrote it, ready to clear up quickly all the scores of questions that 
puzzle you as you progress to the skill of an expert pilot. It is the 
first book that the beginner ought to read before he even gets into an 
airplane. The most experienced pilot will find it filled with practical 


First, Major Jones outlines the physical and mental characteristics 
that you should possess if you wish to become a pilot. Then he describes all the 
parts of a plane, instruments, etc.; discusses maneuvers in the air; and explains 


From this he proceeds to clear and concise ect for them; how stalls progress into spins 
answers to the hundreds of questions that stu- and how to get out of them easily. 
dent pilots have asked for years—informatior Major Jones is a famous Army pilot and has 
that is essential for a proper understanding of himself trained hundreds of successful flyers. He 
piloting. For much of the detailed information, has been flying since 1914 and was the firet man 
! the explanations are provided in question and to take up a plane and purposely put it into a 
i answer form. A wide range of practical sub- stall to find out what happened and what to do. 
jects is covered, such as the most useful instru- During the World War he was the Chief of 
ments for each class of flying, why a magnetic Aviation Training and achieved the magnificent 
compass spins during fog-flying, ‘‘dead-stick” ecord of the lowest training casualty rate of 
! landings, taxying, straight-away flight, glides, any of the armies. Thousands of copies of his 
turns, figures-of-eight, methods of plane inspec- book have been bought by student and licensed 
‘ tion, testing controls and motor. Particularly pilots because it gives 
important are his detailed explanations of the them exactly the kind H 
r causes of crashes during take-off and turns for of practical help that Price 
4 landing ; how to recognize stalls in time and cor- they want. . 
A COMPLETE ENGINE COURSE ANYONE CAN UNDERSTAND THIS BOOK 


by Lieut. Myron F. Eddy, U. S. Navy, Retired. 


This is the only complete guide to 
the principles, equipment, installa- 
of 
aircraft radio. Tells how it is used 
in aerial navigation with compl 
details about apparatus, radio bea- 
cons, instrument-board visual indi- 
cators, etc.; how weather data and 


te 


and illustrates by detailed work- flight orders and reports are ex- 

ing drawings—exactly how it is changed between airplanes and ground stations; 

built and how it operates; points of how radio sets are installed in planes and how 

difference from other types are care- the plane is electrically bonded and shielded to 

fully pointed out. You are shown how to locate eliminate interference ; how to service radio sets ; 
the cause of any trouble and how to correct it. det ails of circuits; Federal regulations, etc. 


August, 1934 


PREPARES FOR LICENSE TESTS 
Aeronautics 


by Hilton F. Lusk, formerly Dean, Boeing School 
of Aeronautics. 175 illustrations. $3.25. 





This is a complete ground school 
course in handy book form. It 
clearly and thoroughly explains all 
the subjects you need to under- 
stand to pass the written part of 
the government examinations for 
a license as an airplane pilot in 
any of the grades—including trans- 
port pilot, or as an airplane or en- 
gine mechanic. No one who masters this book 
will have any difficulty in answering any ques- 
tion that may be asked in the license examina- 
tion. 224 questions help you test your grasp of 
each subject. Explains what you need to know 
about Flight Principles; Airplane Construction, 
Operation; Engine Principles, Construction, Op- 
eration; Propellers; Blind Flying and Engine 
Instruments; Maps. Piloting; Dead Reckoning; 
Aviation Instruments, Equipment; Meteorology 














FIRST BOOK IN AERO ENGINEERING 
Simple Aerodynamics 
and the Airplane 


New 4th Revised Edition by Colonel C. C. Carter, 
U. ay Academy, West Point. 395 illus- 
trations. $3.50. 

This famous textbook is used by 
the Army cadets at West Point and 
by students in over 100 leading tech- 
nical schools, colleges, and flying 
schools. It provides a clear and 
easily understood explanation of the 
fundamental aerodynamics involved 
in the design and operation of the 
airplane. In scope it ranges from 
the explanation of the fundamentals of air flow 
and production of lift to the complete airplane, 
its stability, maneuverability and performance. 
In addition there is a great deal of material 
on construction, navigation and equipment. 
Chapters include Airfoils and Their Selection ; 
Parasite Resistance; Propeller; Complete Air- 
plane; Stability; Control Surfaces; Perform- 
ance; Dynamic Loads; Materials and Construc- 
tion ;; Equipment; Navigation. 


ESSENTIAL FOR SAFE FLIGHT 
Airplane Mechanics 
Rigging Handbook 


by R. S. Hartz, formerly aan, Colonel, Air 
Corps, U. S. Army ; and Lieut. . E. Hall, for- 
merly Editor, “Aircraft Servicing.” 104 illus- 
trations. $3.50. 

This book covers in detail the 
care and handling of airplanes on 
the ground and in the shop; se- 
quence of rigging steps ; how to true 
up the assembled ship; how to ad- 
just the wings and control surfaces 
for “hands off” flying; spars and 
struts; inspection; installing and 
checking compasses; fabric; wood 
and glue; metal parts; wire; dopes and doping; 
folding and packing parachutes. Jt shows you 
how to get a plane into proper flying condition 


























and how to keep it that way. 


, se kk. ee e 
"The World's Best 
Books on Aeronautics” 


2 VOLUMES dealing with every 

phase of aeronautics are published 
by The Ronald Press Company. Thou- 
sands of students, pilots, mechanics, 
executives, and engineers use and en- 
dorse these practical manuals. 


Your Satisfaction Guaranteed 
You can buy any book described on 

this page with the privilege of return- 
ing it if you are not satisfied in every 

@ respect. Send back the book within five 
days after it is delivered and your pay- 
ment will be immediately refunded. 
Your satisfaction is guatanteed by this 
money-back offer. 
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